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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Chuck Teeters 
(W4MEW), Mike Murphy (WU2D), Jim Hanlon (W8KGI), Gary 
Halverson (K6GLH), David Kuraner (K2DK), Larry Will (W3LW), Dave 
Gordon-Smith (G3UUR), Mike Bittner (W6MAB), D.S. “Jeep” Platt 
(K3HVG), Jeff Covelli (WA8SAJ), Joe Long (WA2EJT), Jim Riff (K7SCQ), 
George Misic (KE8RN) 


Editor’s Comments 


I would like to wish everyone a happy 
2015, and everyone here hopes the new year 
will be a good one. We have many good 
projects planned for this year’s editions of 


Elcempic "Radio, and | /appreciate: the 
opportunity to publish them and would like 
to thank all the authors for their hard work. 

The winter season here in Colorado, and actually all over the West, has really 
‘started out with some rough, cold weather. I hope that it’s not like this all winter 
long, and that everyone in this hemisphere has only normal winter weather and 
nothing too extreme like last year! 

We have a nice variety of articles in this issue to start the new year, and I hope 
everyone like them as much as | did when this issue was being prepared for the 
printer. 
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Cover: Brian Harrison’s (KN4R) wife, Catty, is posing with a big collection of 
WWII Navy equipment, plus other items, that Brian purchased at the 2014 Shelby, 
NC, hamfest over Labor Day 2014 weekend. From left-to-right are shown: RAK, 


RAL, RBA, RBB, RBC, power supplies for the various receivers, HRO, AN/GRR- 
5, T-195 transmitter (part of GRC-19). Out-of-view is a rare CY-979A cabinet for 
R-390 or R-390A. Brian also bought a BC-611F handy-talkie on 3885, not shown. 
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On December 20, 2014, the University of Missouri-St. Louis granted an honorary 
Doctor of Music and Technology to Bob Heil during its December 20" commencement 
ceremony. Bob was recognized by the university for his contributions to the world of 
broadcast, live and studio sound, and innovations to the amateur radio industry. In 
addition to receiving the honor, Bob spoke at the commencement. 

Quoting from a December 8th press release, “Bob Heil’s lifelong accomplishment 
and ongoing innovation speaks for itself,” said Marcel Bechtold, the manager of 
information technology at UMSL who nominated Heil for the honorary doctoral 
degree. “He continues to add to his many years of research in sound reinforcement 


SS 


and shares his wealth of knowledge in workshops, conference presentations, authored 
books, podcasts and at educational institutions worldwide. His passion for playing the 
theater organ and his interests in electronic technology gained in amateur radio at an 
early age were great foundations, allowing his creative juices to flow through the 
decades.” 

“I am humbled and thrilled to receive this honor,” said Heil. “Throughout my life 
I have held the belief that human stories, whether told through conversation or song, 
help tell who we are as people. I’ve been blessed to be part of how those stories get 
conveyed to the world.” 

Established in 1966, Bob’s company, Heil Sound Ltd., has developed many 
professional audio innovations over the years, and is currently a world leader in the 
design and manufacture of large diaphragm dynamic, professional grade microphones 
for live sound, broadcast, recording, and amateur radio markets. ER 
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A 1950’s Radio Control Superhet Receiver 


By Mike Bittner, WOMAB 
Palos Verdes Peninsula, CA 
mmab@cox.net 


Background 

Radio control of models actually began 
before the First World War with spark 
transmitters and coherer detector 
receivers. However, this work was done 
only with model boats and ranges were 
only a few hundred yards. Fast forward 
now to the 1937 National Model 
Championships in Detroit, MI where 
radio amateur and modeler Chet Lanzo 
achieved successful radio control of a 
model aircraft using equipment operating 
in the 80 meter band, and won the 
contest. Later.that, year, .the ‘most 
successful and influential pioneering 
work on radio control of model aircraft, 
in the U. S. A., was begun by a team at 
the ARRL Headquarters in Newington, 
CT led by Ross A. Hull (VK3JU) and 
R.B. Bourne (W1ANA). After their 
record breaking radio controlled glider 
was retired, it hung from the ceiling in 
the ARRL headquarters for many years. 
Hull became an American citizen and 
associate editor of QST. In the following 
decades, there were others cited further 
on in this article, and many more too 
numerous to mention here, who 
contributed to the advancement of radio 
controlled models. Most notable are the 
twin brothers and physicists Dr. Walter 
A. Good (W3NPS) and Dr. William E. 
Good (W3LQE), and Maynard S. Hill, 
MS. They further perfected the art and 
science of radio control (R/C) and set 
many records for altitude, distance and 
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duration. Their radio and modeling 
experience eventually led to their 
professional work on unmanned aerial 
vehicles and other weapons systems. 
Tribute 

Of the many who contributed to the 
advancement of radio controlled models, 
one gentleman most worthy of 
recognition is my former Ridgewood, 
New Jersey neighbor, Howard G. 
McEntee ) OW2S1) eiMrsu McEntee 
generously helped me with advice and 
parts during my first Boy Scout age 
attempts at homebrew radio construction. 
He was a long-time editor of Model 
Airplane News, a regular contributor of 
articles to the various modeler, amateur 
and electronic trade magazines as well as 
Popular Science, Popular Mechanics, 
Popular Electronics, Mechanics Illustrated 
and Boy's Life from the 1930s through 
the 1960s. In addition, he authored 
several books on R/C and was highly 
regarded for his monthly R/C column in 
American Modeler titled “Everything 
Under Control”. All of the above cited 
gentleman are silent keys now, but their 
various accomplishments and biographies 
are well documented and available on the 
Internet. 
Evolution of R/C Receiver Circuitry 

Hull and Bourne abandoned early 
attempts at R/C on 80 meters and went 
to superegenerative receivers on 6 meters. 
Subsequently, all of the successful early 
R/C receivers were superegenerators 
which continued to be the dominate type 
used right on through the 1960s. All six 
of the receivers shown in figure 1, 
including the three military target drone 
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Figure 1: Here is some vintage vacuum tube R/C equipment from the author’s 
collection. In the back row are three military target drone receivers: an Army BC-464- 
C, the Navy immersion proof R-116/ARW-26 version and an R-438B/ARW-26AY. In 
the center row are three model receivers: a Citizen-Ship RER, an Aristocraft CR-1 and 
a Babcock BCR-3. Next to the Babcock is a motor-driven mechanical pulse keyer for 
model ship steering. In the front row are two servo actuators and a Bramco 4-channel 


reed relay for MCW tone decoding. 


receivers, are superegens. Hull and 
Bourne’s first radios used early 1930s 2- 
volt battery tubes with their Bakelite bases 
removed to save weight. Then there was 
a period in which subminiature 
Thyratrons, such as the RK-61 and XFG- 
1, became the favorite tubes in the 
superegens due to the extremely light 
weight that could be achieved in receivers 
using them. However, when used as 
combined superegenerative detector and 
relay tube, the useful life of the Thyratrons 
was only 15 to 20 hours, and receivers 
using required 
readjustment due to their changing 


them constant 
characteristics as they aged. Eventually 
the Thyratrons gave way to more reliable 
tubes such as the subminiatures originally 


designed for hearing aids, e.g., 1AG4, 
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1V5, etc. and the miniatures used in 
1940s and ‘50s civilian and military 
portable radios and other battery operated 
equipment, e.g., 1T4, 3V4, etc. As we 
move into the 1960s, transistors began to 
replace the tubes in the superegens, and 
eventually the superegens were replaced 
by transistor, and finally integrated 
circuit, superheterodynes. 
R/C Activity and Frequencies 

Most early R/C activity was conducted 
by licensed amateurs on 6 meters, with 
some activity on non-ham frequencies, 
e.g., 150 kHz, under FOC Pareds ales, 
and on 11-meter and 465-MHz citizen’s 
band frequencies. The target drone 
receivers shown in figure 1 operated in a 
band between 68 and 73 MHz. R/C 


activity increased in 1951 with the advent 


January 2015 


of the amateur Technician Class license, 
which was initially intended for radio 
control and allowed easier access to R/C 
frequency allocations in the bands above 
30 MHz. R/C activity greatly increased 
in 1955 with advent of the Class C, 11- 
meter citizens band license, with 27.255 
MHz allocated specifically for radio 
control, and further in 1966 when 
frequencies in the 72 to 76 MHz band 
were added. Much later, the 2.39- 
2.45 GHz amateur band came into use 
for, hie using “spread «spectrum 
techniques. There is much more to the 
R/C story leading to today’s highly 
sophisticated models and full scale 
semiautonomous and remote piloted 
vehicles, but for this article, we will leave 
off at the beginning of the 1960s. 
My Homebrew Version of an R/C 
Receiver with Miniature Battery Tubes 
This little homebrew receiver takes us 
back to that transitional time in the late 
1950’s when the transistor R/C superhet 
was seen on the horizon but not quite 
here yet. At that time, a superhet, with 
miniature battery tubes was featured in 
the March/April 1959 issue of Grid Leaks, 
a magazine for R/C model enthusiasts. 
My receiver is based on that original Grid 
Leaks article. It simply operates a SPDT 
relay for control of various kinds of 
electromechanical actuators for steering 
a vehicle, or rudder control of a model 
boat or aircraft. Believe it or not, you can 
actually make a model aircraft do loops 
and rolls with just rudder control. During 
my stint as a Navy primary flight 
instructor, I tried this out once, while 
flying solo ina Beechcraft T-34B aircraft, 
by holding the stick in a fixed position 
and using just the rudder pedals. There is 
a technique to it, and it works, but that is 
another story. 
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The Circuit 

The circuit is a single-conversion 
superhet, using 1.4-volt miniature tubes, 
similar to circuits of military portable 
and vehicular receivers of 1940s through 
1950s vintage, except it is optimized for 
a fixed frequency and for relay control 
rather than audio output of CW or voice 
signals. 

Frequency: At the time, the most 
popular R/C frequency was 27.255 MHz 
in the 11-meter Citizen’s Band, so that is 
the frequency this receiver is set up for. 
For best image rejection and use of readily 
available IF transformers, its intermediate 
frequency is 4.5 MHz, and its local 
oscillator frequency is 31.755 MHz. The 
receiver is not crystal controlled, so it is 
easily re-tunable for reception of all 
frequencies from 24 to 30 MHz by 
adjusting the tuning slugs in its front- 
end coils. 

Local Oscillator: The local oscillator 
section of the receiver's 1R5 pentagrid 
converter (V2) is an electron coupled 
Hartley. This is an unusual feature in 
typical portable radios that use the 1R5, 
but is quite common in military radios, 
with that same tube, such as the AN/ 
GRR-5, BC-1306 and AN/GRC-9. 

IF Amplifier: Like the military receivers 
mentioned above, this receiver has two 
IF amplifiers (V3 and V4), but no AGC 
is applied to them or to any other stages. 
The 3 dB bandwidth of the individual 
4.5 MHz IF transformers is 150 kHz. 
When they are cascaded, as in this 
receiver, the theoretical bandwidth comes 
down to 76 kHz. Still “broad as a barn 
door”, but apparently adequate for the 
conditions at the time the original receiver 
was designed, and far better than the 
superegens then in use which were 500 


kHz wide. 
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Figure 2: Here is an overall view of my version of the Grid Leaks R/C receiver. The front 
panel, top row items are: antenna connector (J1), indicator light (PL1), and on/off 
switch (S1). In the middle row are 7-pin sockets for power input (J4) and relay output 
(J3). In the bottom row are tuning slug adjustments for the antenna, RF and oscillator 


coils. 
Relay Control: The pentode section of 


the 1U5 detector/amplifier (V5) is not 
wired for its usual function as an audio 
amplifier, but is instead, wired as a triode 
DC amplifier. When no signal is received, 
it draws about 3 mA plate current which 
closes the relay (K1). When signal is 
received, a negative voltage appears on its 
grid which cuts off its plate current, 
causing the relay to open. Although the 
detector is not designed for AM reception, 
if voice or MCW signals are received, 
some residual audio is available on the 


1U5 plate and can be heard through 
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audio jack J5. 
Changes 

I made changes to the original circuit 
for personal preferences and to correct 
certain problems as originally published. 
These changes include: 

¢ Correct wiring of the IF transformers. 
For those who may refer to the original 
Grid Leaks article, please note that the 
numbering of the IF transformer 
terminals on the original schematic 
diagram is incorrect. The numbering 
shown in Figure 3 is correct. 


¢ Replacement of the original 1T4 RF 
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Figure 3: This is aschematic diagram 
of my R/C receiver. All capacitors 
are in microfarads unless otherwise 
noted. See text for coil, transformer 
and relay specifications. 


and IF amplifiers with 1U4s (V1, 
V3 and V4), because I have more of 
the 1U4s. 

¢ Insertion of isolation resistors 
and bypass capacitors in the B+ leads 
of all stages to correct a tendency of 
the original IF chain to oscillate. 

¢ Replacement of the original 
open-frame, Sigma 4F relay, that 
was located remotely from the 
receiver, by a hermetically sealed 
relay (K1) that plugs into a 7-pin 
miniature tube socket on the receiver 
chassis. 

e Addition of an on/off switch 
(S1), an audio jack (J5) for voice 
and MCW reception, and a neon 
light (PL1) for visual indication of 
relay operation. 

Parts 

mulmror sthe #1950s.. vintage 
components in my receiver were 
salvaged from discarded equipment 
and refurbished as needed. The 
miniature tubes came from old 
portable radios. The relay (K1) is a 
military surplus item, Potter & 
Brumfield SM5LS with a 10000- 
Ohm coil, 2.8-mA pull-in current 
and 1.5-volt drop out current. The 
4.5 MHz IF transformers (identical 
to Miller No. 6203) came from an 
old TV and were originally used for 
the TV’s FM sound channel. 
Refurbishment consisted only of de- 
soldering and cleanup. RFC1 is 
Miller No. 4602. The slug-tuned 


coil forms for the front end coils 
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mounted, and all the remaining parts to complete the assembly. For convenience while 
wiring, all resistors and capacitors are stored on the corrugated cardboard stand in the 


background. 


also came from an old TV. They are 4 
inch diameter, made of Bakelite and have 
red color-coded tuning slugs. I stripped 
off their original windings, cleaned them 
up and rewound them as shown below. 
Due to their higher permeability cores, 
they have fewer turns than the coils in the 
original Grid Leaks receiver. 

Li: Antenna. Caily 15 Turns No. 26 
Enameled Wire, Close-Wound. 

L2: RF Coil: Same as Antenna Coil. 
L3: Oscillator Coil: 13 % Turns No. 26 
Enameled Wire, Close-Wound, Tap at 5 
Y4 Turns from ground end. 

All other parts are just generic radio 
parts. All resistors are %4 watt carbon, 
ceramic disk capacitors are rated for 100 
volts except for C2 and C9 which are 
rated for 10 volts, and all values have 
20% tolerance except Cl, C5 and C8 
which are 1% tolerance dipped mica 
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capacitors. 
Chassis Layout 

I copied the 3-by-3 chassis layout 
pattern of the WWII, ARC-5 
“Command?” receivers. If this pattern were 
for a tic-tac-toe game, the IF transformers 
win as they occupy the diagonal from the 
right/front corner, through the center, to 
the left/rear corner. The remaining spaces 
are occupied by the tubes and relay. The 
signal flow follows an “S” pattern 
beginning with the RF amplifier at the 
left/front corner, and ending with the 
relay at the right/rear corner. As in the 
ARC-5s, the RF coils are located under 
the chassis behind the front panel. The 
space above them is used for the rearward 
projections of the other front panel 
components. My hat is off to the ARC-5 
engineers for their elegant design, i.e., 
simple and effective, with the shortest 
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possible lengths for all grid and plate 
leads, and no wasted chassis real estate. 
Some Brief Notes on Construction, 
Alignment, and Weight 

My receiver's chassis dimensions are 
3% by 4% by 1-1/8 inches, its front panel 
is. 34% by 3-1/8 inches, and both are 
fabricated from 0.050 inch thick 
aluminum. Front panel wiring is #22, 
Teflon insulated wire, while the wiring 
below the chassis is #22 bare tinned wire 
with Teflon sleeving. I used the socket 
connections for pin 4 of V1, V3 and V4 
as convenient tie points for B+ wiring as 
they are not connected in these tubes. 
The power connector (J4) is for power 
input only. The relay connector (J3) is 
for connecting a cable to an external 
actuator. Alternatively, a plug with 
jumpers to connect PL1 to the relay 
contacts and B+ can be plugged into J3 
for visual indication of relay action. 

Alignment procedure is similar to that 
for any superhet receiver by adjusting the 
tuning slugsine 13 h2 (Tiel old sand 
L1, in that order, to achieve maximum 
negative DC voltage at the detector 
output jack (J2) when signal is received. 

The finished receiver weighs exactly 1 
pound, a bit too heavy for use in all but 
a very large model aircraft or a boat or 
ground vehicle. I built it more as a circuit 
demonstrator with conventional radio 
construction techniques and none of the 
weight-saving features of the original Grid 
Leaks receiver. These features included; 
thinner chassis material, no chassis 
reinforcement brackets, no front panel 
and attachment hardware, no coil shield 
plates, no on/off switch, no indicator 
light, no audio output, only one tube 
shield, and cables straight out of the 
receiver to batteries and off-chassis relay 
with no on-chassis connectors. 
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Application 

Keyed Carrier: There are many ways to 
use a receiver of this type for model 
control with keyed carrier transmission. 
The two most commonly used methods 
are: 

e Single Pulses: Discrete pulses are sent 
to actuate an escapement mechanism to 
move it to its next sequential state, Cie. 
rudder position left to neutral, then to 
right , then to neutral, then to left, then 
to neutral, and so on. The sequence can 
be extended to other controls, but then it - 
becomes necessary to quickly pulse 
through unwanted controls to get to the 
immediately desired control. Ross Hull 
(VK3JU) is credited with inventing the 
escapement mechanism. Hull and Bourne 
worked together to keep a running written 
record of every pulse sent so that they 
always knew what state their model’s 
control escapement was in. Others pressed 
into service everything from rotary 
telephone dials to the surplus military 
BC-602 control box for more precise 
control of escapement mechanisms. 

¢ Pulse Width and Rate: Continuous 
on/off keying of the transmitter is 
accomplished using a controllable pulse- 
width modulator. Equal on and off times 
results in neutral actuator position, while 
unequal times results in the actuator 
favoring one direction or the other in 
proportion to the percentage of on-time 
to off-time. This method results in true 
analog control rather than the all-or- 
nothing operation of the single-pulse 
method. It can be extended for operation 
of two separate controls, e.g., rudder and 
throttle or rudder and elevator, by 
employing a second actuator that is 
insensitive to pulse width but is sensitive 
to pulse rate. Equipment for this width/ 
rate system was developed by George 
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Figure 7: Here is the hookup for proportional control ofa self- 
centering, open-loop servo with pulse width modulated 
transmissions. Not shown are limit switches on the servo that 
open the power circuit if the servo reaches its maximum throw 
in either direction. It then attempts to return to its center 
position by spring action. 


Trammell (W5VS), with contributions 
by Jim Walker (W7JQQ). This method 
can be further extended to a third control 
by employing a pulse omission detector. 

¢ Keyed MCW Tones: The number of 
controllable items on a model can be 
increased several times by using any of 
the above methods with keyed MCW 
tones rather than keyed carrier. In this 
case, the receiver is optimized for audio 
output, including AGC, rather than for 
direct relay control and some circuitry is 
included, either on the receiver chassis or 
off, to select the individual tones and 
provide a separate output for each one. 
All of the target drone receivers in figure 93M 
1 use tuned LC filters for tone selection, 
while many models used tuned reed relays 
like the Bramco unit also shown in figure 105) 
1. Pioneering work on reed relay systems 
was done by E. L. Rockwood (W6BB)J). 
To prevent false triggering when multiple 
tones are sent, the tones must be 
harmonically unrelated or at least have a 
very distant harmonic relationship. For 
example, the tones used in the previously 
cited target drone receivers are 300, 650, 
955, 1390 and 3000 Hz. 

¢ Advanced Systems: Eventually, like 
everything else in this world, model radio 
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control went all digi- 
tal. It began with pulse 
position modulation, 
which allows control 
of many different 
functions based on 
timing of control 
pulses relative to syn- 
chronization pulses, 
and this became prac- 
tical with the concur- 
rent development of 
digital integrated cir- 
cuits. From simple 


rudder control, we now have model air- 
craft with full 3-axis controls, throttle(s), 
positionable flaps, spoilers and speed 
brakes, retractable landing gear with 
wheel brakes, nose wheel steering, rotat- 
ing gun turrets, bomb bay doors that 
open and close, landing and running 
lights, cameras, multi-engine jets, and all 
the rest of it. But, at this point we have 
exceeded the scope of this magazine, so 
we will leave it there. 


Four Selected References: 
1. Hull, R. A. and Bourne, R. B., Radio 
Control of Model Aircraft, QST, October 


2. Good, W. A. and Good, W. E., Radio 
Control of Model Aircraft, QST, August 


3. McEntee, H. G., The Story of Radio 
Control, Basics of Radio Control for the 
Model Builder, 1953, Hobby Helpers, 
New York, NY, © Street & Smith 
Publications, Inc. 

4, Chioma, L., Superhet RC Receiver, 
Grid Leaks, Mar/Apr 1959, Ace R/C 
Inc., Higginsville, MO. 
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The Model II Safe Key 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym@pghmail.com 


Background 
The original Safe Key + Monitor article 
that appeared in ER #302, July 2014, has 
worked flawlessly. It was used with several 
transmitters and in continuous service, 
during a weekend contest, for 16 hours. 
I want to acknowledge at the beginning 
of this update article that there are 
numerous circuit designs that can achieve 


the functions in Model II. Some will use 
fewer parts while others will use more. If 
you are areal purist, vacuum tubes would 
perform well. As a final note, if you have 
a rare Curtis Keyer 8044 CMOS IC chip. 
in your stock you could build a very 
compact safe key and monitor. 
Construction 

The Model I is built into a2" x3" x5" 
Mini Box™. Most of the parts are mounted 
on a Radio Shack #276-150 PC board 
that measures 1-7/8 x 2-7/8 inches. The 
cathode and grid RCA female jacks are 


mounted on the front panel, along with 


Figure 1: The J-38 and Model II are attached to a 12-inch piece of Masonite™. The 
controls are positioned for easy reach by the operator. The grid and cathode jacks, and 


a speaker, are located on the front panel. These are shown in the detail photo of figure 
3: 
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Figure 2: The black-on-clear Casio labels 
are visible next to the three miniature 
switches. 


the speaker. The power-on and two bypass 
switches are mounted on the rear panel. 
The gain control is located on the top left 
with the tone control on the top-right 
side. The circuit layout is very non-critical 
with parts positioned for the shortest 
wire paths. Both the Model II and J-38 
key are mounted to a piece of hard 


Figure 3: A small piece of perforated 
aluminum is used to cover the 34-inch 
speaker openings on top of the cathode 
and grid female jacks. 


Masonite’ measuring 1/8 x 4x 12 inches. 
Circuit Description 

Like many home brew projects there is 

always room for continuous 

improvement, hence the Model II Safe 

Key. These improvements include a 

variable tone monitor with a gain control, 


an output for grid keying, reverse polarity 


Bypass Line 


S1 
4 

KHZ 

Jt B 

7 

vaky 

| Q2 

Key| To BUX85G 


All Diodes 
1N4007 


CR3 


L—O (0) CATHODE KEYING 


Tone 7 
5K< [5K U1 3 + 
555 
Bedseah su 
390 at 2 4 
CR4 Gain 


Text 


Figure 4: The Model II uses three transistor switches and a 555 integrated circuit tone 
generator. Keying outputs for cathode and grid are provided as well as a cathode bypass 
line. Part layout and wiring are noncritical. 
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Figure 5. All components are clearly visible. The miniature gain and tone pots are 


located near the speaker on the left under the grid and cathode jacks. The 9V battery 


is held captive in a battery clip. 


diode protection, a cathode keying bypass 
capability and a real speaker. 

The Model II uses three transistors, 
one IC, four diodes, a capacitor, a handful 
of resistors, two pots, and a miniature 
speaker. The transistors are operated as 
simple switches and the IC as an astable 
multivibrator with audio output. 

The circuit uses easily obtainable parts. 
Parts can be obtained from your stock or 
purchased from eBay or an electronic 
parts catalog. I chose to go all-miniature 
with the three rear panel switches and the 
two potentiometers. S1 and S2 can be 
combined into a single DPDT toggle 
switch if available. The gain control has 
a value that reduces the audio to zero in 
the full CCW position. 

One may question why the bypass line 
was included. Simply put, several of my 
transmitters have built-in safe-key 
circuits. Therefore there is no need to 
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repeat the safe-key circuit in an external 
box. 

The Model II uses a slightly different 
input circuit. This circuit is basically the 
same as shown in “figure 4” from the first 


4 


+9V 


2N2907A 


Figure 6: This is the original “figure 4” 
circuit that was used with the Safe Key 
article in ER #302, July 2014. It was 
included as an option that didn’t have 
the monitor feature. 
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Device 
Q1-Open 
Q1-Closed 
Q2-Open 
Q2-Closed 
Q3-Open 
Q3-Closed 


~ U1pi 
Uipini Closed 0.66 


Figure 7: This chart shows the voltage 
levels for each transistor terminal and U1 
pin 1 when the key is open and closed. A 
new battery (9.29V) was used and the 
cathode keying was simulated with 100 
volts and 3k ohm in series. 


article. This circuit was chosen for no 
other reason but to try something 
different. 

The Model II uses one additional 
transistor to create the grid-keying circuit. 
The tone is developed by the tried-and- 
true 555 timer IC. The 5k pot in series 
with a 5k fixed resistor in conjunction 
with the 0.3 pF capacitor gives a 320 to 
1100 Hz audio tone. The tone output 
isn’t a sine wave but a nice square wave. 
The speaker is small, measuring 2 x 1 
inches, with impedance of 8 ohms. 

The 2N2907 is suitable for Q1 but 
many other PNP types could be 
substituted. The BUX85G NPN isa high 
voltage, high current transistor and has 
exceptionally low saturation voltage as 
shown in the figure 7 voltage chart. I 
would recommend not changing to 
another transistor. PNP transistor Q3 
should have a C-E voltage rating of at 
least 300 volts and a current value of 100 
mA. Like Q1, there are many choices. I 
had in stock a MJE5852G but others, 
like the MPSA92 or MJE350G, could be 
used. 


Diodes CR1, CR4, and CR5 are used 
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for blocking positive DC voltages. Diodes 
CR2 and CR3 are used for reverse- 
polarity protection. 

The open-key voltage is 8.2 volts and 
the closed-key current will vary from 5 to 
25 mA depending on the gain control 
setting. These values are for safe-key mode 
only. Values for the bypass mode will 
depend on the transmitter’s voltage and 
current. The 555 IC draws the major 
portion of the key current in the safe-key 
mode. I had a concern about the 
possibility of battery failure with the 25 
mA current load. This concern led to an 
in-circuit battery life test. 

Circuit Testing 

A fresh battery (9.1V) was set up for a 
test with the bread board. The circuit was 
keyed with a function generator at a rate 
of one pulse-per-second. The audio gain 
was set for maximum key current of 25 
mA. The cathode line was simulated with 
100 volts and a 3k series resistor from a 
bench power supply. The test ran for 4 
hours, and then the battery was re- 
measured with a value of 8.6 volts. 

The test was turned off for 12 hours 
and the battery re-measured again with a 
value of 8.6 volts. The battery was 
removed and replaced with a variable 
power supply to test the circuit cutoff 
voltage. The circuit will stop functioning 
at 3.5 volts. Essentially, the 555 stops 
oscillating. Below 9 volts the audio gain 
will be slightly reduced but easily 
compensated with the gain control. 

This test proved two things. The 9 volt 
Energizer™ battery will most likely last as 
long as its shelf life, and the Model II 
bread board performed without a 
problem. As a final measurement the 
open-key battery current measured a value 
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of 20 pA. Normally there would be no 
need for a power “On-Off” switch, but 
since the J-38 key has a shorting bar the 
switch is necessary when the unit is stored. 

The completed Model II was again 
tested for 4 hours. The input rate and 
cathode simulation were identical to the 
bread board run. The test was repeated 
with the grid simulated from a negative 
bench supply of 100 volts and 3k series 
resistor. The results of the combined 8 
hours of testing were a total success. At 
this point the Model II has accumulated 


over 12 hours of bench testing. 
The Model II has been used with my 


“Viking 1-Half Classic Transmitter” with 
total success using both the safe-key and 
bypass modes. The feature most enjoyable 
is the ability to change the tone. A single 
tone is monotonous and really boring. 
Remembering to turn the power switch 
off will take some getting used to. I’ve 
left it on several times, but with such low 
open-key current there is no chance of 
depleting the battery. 


References: 

1. Bill Orr, Radio Handbook 23rd 
Edition, 1987 

2. Tom Marcellino, Safe Key + 
Monitor, ER #302, July 2014 
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Editor’s Note: Pictured above is the radio lab at W3BYM, where all the equipment 
in his classic articles is built and tested. This issue has Tom’s article number 
102! His first published piece was The Green Gallon in 73 Magazine, back in 
December 1979. It was a linear amplifier article. The first 15 articles were printed 
in a variety of publications including 73 Magazine, Ham Radio Horizons, Ham 
Radio, CQ, and Antique Radio Classified. Most of them are no longer in circulation. 
Tom’s landmark 100" article was The Vintage Active Audio Filter that Electric Radio 
published in the November 2014 edition, ER #306. In total, 85 articles have been in 
ER. Please pass along your congratulations on this major accomplishment when you 
either work Tom on the bands or see him at East Coast hamfests and swap meets! 
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A Broadband 80 Meter Dipole 


By Janis Carson, AB2ZRA 
61 Rothermich Road 
Ithaca, NY 14850 


One of the biggest problems for HF 
operators is the lack of a good wide-band 
antenna for 80 meters. I recently acquired 
a Yaesu FT-950 that has a built-in 
transmatch, which will handle a 3:1 
SWR. Further, my Johnson Valiant does 
not load directly into a standard dipole 
without a transmatch all the way across 
80 meters. I’ve got enough knobs to 
twiddle without adding a transmatch 
when going from CW to phone. The 
Valiant now works all the way across 
without touching the “Coarse Coupling” 
MN eieetroln 5.6 tO 5.9 Mtiz. it never 
results in a tuning solution that cannot 
be matched by the plate tuning, or that 
employs wide-open coupling settings 
above “3.” This indicates a well behaved 
low reactance load; ditto for the Viking 
Il. 

Also, since I cannot afford a tower, a 
good antenna has to hang from existing 
trees and can be launched with a 
compound bow with some surveyor’s 
twine to pull up the supporting rope — | 
have put up field day antennas at 100 feet 
using this method. My trees have side 
branches and I like to use a pulley to tune 
and service the antenna. So, I had to 
settle for about 35 feet height, which is 
good for local work on 80 meters. I do 
have a high performance vertical for long 
haul stuff, but only engage it when talking 
outside the lower 48 states. 

This article is meant to address this 
antenna support issue with a design that 
is mechanically sensible. I will first discuss 
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some of the alternatives that have been 
offered over the years and lay out their 
flaws, and why this idea is better. 

My firmly held opinion is that if you 
Haver morte tia oc 1) WwW On YOUr 
antenna, you need a new antenna. 

Using loss to obtain bandwidth is only 
a last resort. The typical G5RV is fed 
thru a balun (a loss) and often 100 feet of 
coax (often RG-58/U and more loss) for 
field day, and people brag about how 
well that loads. Properly operated with 
no coax and a true balanced tuner, like 
the Johnson Matchbox, it will perform 
OK. But if that’s your style, this approach 
is not for you. 

Standard Dipoles, Center-Fed Zepps, 
Tuners, and Other Hassles 

While many hams like open-wire 
feedline to feed a flat top, there are reasons 
not to do it this way. First, I hate having 
to adjust half-a -dozen knobs to QSY and 
stress the finals with off-resonance 
loading operations. Then, there is loss in 
the transmatch, one or two GB. Ifyou run 
coax to get through the wall of the house, 
add a balun, then go to open-wire line, it 
adds another one-or-two dB of loss. 
Additionally, the open-wire line gets lossy 
and unpredictable when it is wet; coax 
does not. If the line is “hot” your computer 
goes nuts or there is RF on the mike 
causing distortion or other problems. 
Using coax to a standard 80-meter dipole 
with a 1:1 balun at full power and force 
feeding it at the CW end of the band 
when the dipole is cut for phone will set 
fire toa W2AU balun ina hurry. A balun 
may work reasonably well into a resistive 
load, but adding it toa 80-meter standard 
dipole will surely abuse it, and it also 
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adds loss in the form of heat instead of 
power adding to radiated RF. Get rid of 
the balun and you will do OK with a 
standard dipole on your favorite 
frequencies. Let the coax radiate if it 
chooses, or add a choke balun made of a 
coil of coax; at least you are getting RF 
instead of heat. But I like all modes, and 
Ido not like slow QSY. Keep this in mind 
for field day when someone is putting a 
brick on the key for your rig to load into 
a G5RV and melts the finals. If you can 
only put up one antenna, I'll discuss the 
multiband Jetstream dipole approach. 
This article takes that concept to the next 
level, and compares the improvement in 
bandwidth. 
Bazooka 

The bazooka antenna is made from 
coax elements in the radiating portion of 
the dipole. First, it is mechanically 
undesirable due to the weight. Wind and 
support issues eliminate it immediately, 
and that is not the only flaw. Walt 
Maxwell thoroughly debunks this design. 
He shows that the losses in the coax 
pieces are the reason for the low SWR. 

T2FD 

The T2FD folded dipole similarly uses 
losses, this time in a resistor to obtain low 
SWR across the entire shortwave 
spectrum. Further, it employs a 12:1 
voltage balun. Voltage baluns are 
inherently inefficient, particularly into 
inductive loads. We can do better in 
nearly the same space, with less visual 
impact. The spouse and homeowner’s 
association will appreciate this approach 
better. 

Full Wave Horizontal Loop 

The full wave horizontal loop will give 
better bandwidth than a dipole. At heights 
below 20 feet, it will outperform the 
dipole on local contacts, since it is a 
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cloud burner. The dipole will have more 
ground loss than the loop. But for general 
purpose work at longer distances, it is not 
a good choice. Further, if coax-fed via a 
Ye wave of 75-ohm line to match its 
higher impedance-to 50 ohms, it becomes 
a one-band affair. The final product here 
is dual-band 80 and 40 meter design 
with no compromise. 
Cage Dipoles 

Cage dipoles work by increasing the 
diameter of the radiating elements. Beam 
antennas use pipe instead of wire to 
achieve this effect, although Yagis can be 
fabricated from wire and hung from rope. 
The larger conductor lowers Q and 
increases bandwidth. Going from small 
gauge wire to #12 wire reduces the loss 
due to the copper resistance loss, but it is 
not a significant enough change to add 
bandwidth to a dipole. A cage dipole 
typically attempts to simulate a wire 
diameter of about eight feet, and it works 
well. W1AW uses a cage dipole for 80 
meters to keep its new solid-state, high- 
power amplifiers happy. However, the 
mechanical problems of supporting such 
a structure in windy and icy conditions 
make it a project. 

Collins Dipole 

The so-called “Collins Dipole” was 
made popular back in the ‘50s as an 
answer to transmitters that did not 
tolerate more than 2:1 SWR. The 32V 
series was famous for damage to the L 
network fixed capacitors and associated 
loading switch. I changed a lot of them 
for friends. It is in the shape of a bowtie, 
and often included a balun. A recent 
article in Electric Radio magazine #292 
(September 2013) by Chuck Felton 
(KD@ZS) got me to thinking about this 
idea. He achieved resonance at 3.8 with 
1.2:1 SWRand 200 kHz between the 2:1 
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SWR points. The ends of the “bowtie” in 
his design are 9.5 feet apart. I wondered 
if spreading them further (say 30 feet) 
would be even better, and so here we go. 

The AB2RA Broadband 80 and 40 

Meter Bowtie Dipole 

Referring to figure 1, the antenna 
_ compares the design formulas and shapes 
of various broadband antenna designs. 
My formula comes from empirical work, 
not fancy math, but it should get you in 
the ball park — if your height is the same. 
Mine was at 35 feet, or so, and the 
‘impedance, while resistive, is lower than 
50 ohms~as verified by my MF] Antenna 
Analyzer. Your at-resonance SWR will 
improve with heights of around 50 feet. 
If you go higher, the at-resonance 
impedance will go to 70, or even 90 
ohms, according to usual dipole 
impedance charts. Most of the Collins 


Dipole designs join the ends of the bowtie 
with a jumper that connects points on 
the wire that are theoretically at the same 
potential. I speculated that was 
unnecessary. 

Looking at standard UHF TV antennas 
using bowtie designs, they all achieve 
wide-band performance without any wire 
on the end; it is just a simple V on either 
side. I thought that maybe adding a center 
wire, so that there are three dipoles instead 
of two, might help. I did not have 
conveniently located trees to explore this 
idea, and it worked well enough without 
it. I also had to fold one leg as shown in 
figure 2, the “as built” drawing of the 
actual installation. If yours can be laid 
out straight, it will likely work better 
than mine. I tried to get all the wires the 
same length, but this is the way it turned 
out. Perhaps if you tune a pair to 3.6 
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Figure 1: The AB2RA Bowtie Wideband 80 Meter Antenna 
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MHz and the other to 
3.8 MHz, you will get 
even better results. If 
the pair is 90 degrees 
the 
interactions might not 
be as much, and it 
would 


apart, tuning 


allow 
omnidirectional 
coverage. I suspect the 
at-resonance SWR 
would be closer to 1:1 
at 70 to 100 feet. I 
leave this to the folks 
with design software 
and more room on 
their lots. 

This 
easier to erect than the 
T2ED, cage dipole, or 
Collins dipole. There 


are no spreaders. It is 


antenna is 


just four wires 
connected to a center 
insulator. A center 
support is preferable 
to bear the weight of 
the coax. I use the best 
insulator 


and ll 


stainless hardware is 


center 
available 


from the Wireman. | 
use Coax-Seal or Duct 
Seal from a local 
electrical supply house 


tow seal allkcoax 


Allow 
enough slack to allow 


connector;rs. 


the trees to sway in the 
wind. 


Chuck 


design was an inverted 


Felton’s 


V to allow attaching 
the 160-meter element 
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Figure 2: Bowtie 80 and 40 As-Built Drawing 
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Figure 4: Bowtie 80-Plus-40 SWR 


without the use of a ladder. I have a good 
160-meter loop, and only needed 80 and 
40 meters to add to it. So, I put the ends 
as high as I could get them. Typically, 
bandwidth is better on a standard dipole 
compared to a V, all other things being 


The Proof of the Pudding 
Refer to figure 3, “Bowtie 80 meter 
SWR,” to see the final result. The MFJ 
Antenna Analyzer reads significantly 
higher than the panel meter on the FT- 
950 and the other meters I have, so I 


equal. suspect that it is better than shown. The 
+ 950 is happy with its 

25 internal tuner 
} et ms SS oe) memorizing various 


23 28.5 29 24.5 
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settings. The Valiant 
also is happy. Below 
3.6 MHz, I use zero, 


one, or two on the 
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Figure 5: Dual 20 and 10 SWR vs Jetstream Multi 
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The 20 and 10- 


DOAL, BALE Meter Dual-Band 
JO METEL . 
+ eg Dipole 
Raha Since I had removed 


the Jetstream-style 80 
through 10 higher 
bands, I now needed 
coverage of the bands 
on a separate antenna. 
See figure 5 for the 
improvement over the 
Jetstream. See figure 7 
for the raw data. 
The 60 and 30 
Meter Dual-Band 


10,3 1O4 


55 5,0 


Figure 6: The Dual 60 and 30-Meter Antenna SWR Curves 


loading wide open, which would cause 
harmonic radiation. 
The 40 Meter Add-On 

Taddeda 40 meter elementand nothing 
changed on 80 meters. In the SWR charts, 
I compared it to the Jetstream Multiband 
80 through 10-meter dipole, which this 
antenna replaced. Figure 4 has the SWR 
curves for 40 meters. The 40 meter 
antenna that was part of the Jetstream 
was adjusted for optimum phone-portion 
operation. It did provide operation with 
a tuner on 15 meters. The new antenna, 
for 80 and 40-meters-only, was set for 
midband on 40, and it delivered 2.4:1 
across all of 15 meters, and both the 
Yaesu and Valiant loaded into it with no 
external transmatch required. I did not 
count on this, but it solved the problem 
of 15 meters nicely. I suspect the 20 and 
10 meter elements complicated the 15 
meter operation. Hey, it works with this 
length of coax —about 100 feet to the 
transmitter —and as is said, “Your mileage 


(2 


may vary! 


D9 Electric Radio #308 


Dipole 
ces 
Jetstream multiband 80 to 10-meter 
dipole never had coverage of these bands. 


original 


I put up another separate dual-band 
antenna for the new bands, now that I 
had a rig (FT-950) that covered them. 
See figure 6 for the SWR curves. 

What About 17 and 6 Meters? 

I think you can do this if you optimize 
the 6 meter performance as a 3/2 wave 
and take what you get for SWR on 17 
meters. I saw something on the web that 
did this OK. I put up separate dipoles for 
these bands, since they are small and 
inexpensive. The percentage bandwidth 
on 6 meters is 8%, which is pretty wide, 
if you plan to use CW, SSB, and FM. It 
is nearly as big of a challenge as 80 meters 
was, so I decided to keep it simple. I may 
try a bowtie-style design on 6 meters, or 
maybe a bowtie on 17 meters, to see if the 
6 meter 3/2 wave harmonic is similarly 
wide band. If you give it a try and it 
works, let me know. 


ER 
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Back to Basics —A Primer on the 
Meter 
By Dave Miller, K7ALR 
Powell, WY 


k7alr@tctwest.net 


Introduction 

I will admit it. I am somewhat of a 
meter junkie. I have rarely ever gone toa 
ham swap meet without buying at least 
one. I am not a collector but there is 
something about a lonely unsold meter 
on a swap table that I just can’t resist. I 
once bought a perfectly good Simpson 
multimeter for one dollar. The seller was 
asking fifty cents but I held out for more! 

In 1819 Danish physicist Hans 
Christian Oersted observed that a 
magnetic needle is deflected when 
brought near a wire carrying an electrical 
This 
electromagnetism is the foundation of 
today’s electrical motors, generators, 
solenoids, transformers, speakers, 


current. discovery of 


dynamic microphones and yes, the 
electrical meter. 

The very first and most important piece 
of test equipment to grace your test bench 
should be a VOM _ (volt-ohm- 
milliammeter) or VITVM (vacuum tube 
voltmeter). This is as basic a tool to the 


technician as the tape measure is to a 
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carpenter. So let us take a look at the 
various types of multimeters as see what 
they can do and whatare their limitations. 
For the purpose of our discussion, the 
common meter, as we refer to it, will be 
the moving coil or d’Arvsonal type 
movement, which is the heart of VOMs 
and VI VMs (Figure 1). Ray Osterwald’s 
article Electrical Panel Meters in ER #230, 
July 2008, provides a more detailed 
description of this movement. 
The VOM 

Meters are used to measure electrical 
quantities and our common meter can 
measure only one. Yup, just one. And 
that would be current. So how do we 
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MOVING COIL’ 


sa 


Figure 1: Basic Moving Coil Meter 
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measure voltage, resistance, and all that 
other good stuff? With a little help from 
Ohm’s law, that’s how. OK, let’s start by 
seeing how our VOM measures current. 

When current flows through the 
moving coil of our meter, it creates a 
magnetic field whose strength is 
dependent upon the amount of current 
and the number of turns contained in the 
coil. This magnetic field reacts with the 
magnetic field of the permanent magnet 
causing the coil to rotate against the 
resistance of the springs. More current 
equals more rotation. Pretty simple stuff, 
right? Now all we have to do is design a 
moving coil with the right amount of 
turns acting against a spring of the right 
tension and attach a pointer, create an 
indicating scale and voila, we have an 
ammeter. 

The Ammeter 

To measure circuit current, an ammeter 
must be connected in series with the 
load. A perfect ammeter would indicate 
actual current flow in a circuit without 
influencing that circuit in any way. In 
other words, our perfect ammeter would 
have zero resistance inserted into the 
circuit being measured. However, in our 
imperfect world that is not so, and that is 
a good thing. Here is why. Let’s say our 
ammeter is designed to indicate a current 
of one milliampere or 0.001 amps at FS 
(full scale) deflection. For this kind of 
sensitivity, our moving coil must consist 
of many turns of fine wire. Therefore, we 
have a finite resistance from the coil wire, 
an unavoidable fact of life. We call this 
our meter’s internal resistance. For the 
purpose of this discussion, our ammeter 
will have an internal resistance of 100 
ohms. This means when the meter is 
passing 1 milliamp of current, there will 
be a small voltage drop across the meter. 
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That voltage is E = 1x Ror .001 amp x 
100 ohms = 0.1 volts. Most of the time 
this small voltage drop, or insertion loss, 
is insignificant in the circuit being 
measured. But sometimes it is not. 

Our ammeter can conveniently 
measure 0 to .001 amps or one milliamp. 
But say we would also desire the ability to 
measure up to 1.0 ampere with the same 
meter. Here is how we can accomplish 
this. We have determined that because of 
internal resistance the meter requires 0.1 
volts to pass 1 mA of current for FS 
deflection. All we have to do is deal with 
the other 999 mA. We do this with a 
bypass or shunt resistor. We can 
determine the value of the shunt resistor 
as follows: 


Rs = B = OQ1volt = .1001 ohms 


Is .299amp 


Rs = Shunt resistance 
Em = Meter voltage 
Is = Shunt current 


Another way to compute shunt 
resistance without having to know the 
voltage across our meter is: 


Rs = Rm x Im 
Is 


Rs = Shunt resistance 

Rm = Meter internal resistance 
Im = Meter FS current 

Is = Shunt current 


1ma METER 


.999 amp —> 


Figure 2: Current Flow Extending a 1 mA 
Meter to 1 Amp 


With the proper shunt, we can make 
our meter read any current range above 1 
mA we desire. By adding a switch or 
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other arrangement to select various shunts 
of our choosing, we can havea multirange 
ammeter. 

Many panel meters will indicate what 
their basic movement is on the meter 
face. Look for something like “FS = 200 
yA,” meaning 200 microamps will cause 
full scale (FS) deflection. These meters 
generally will not tell you what their 
internal resistance is, however. Unless 
you have a data or spec sheet, you will 
have to determine that yourself. 

Before you try to measure the internal 
resistance of your meter, a word of 
caution. DO NOT use your VOM to 
measure that resistance. The meter 
resistance will be relatively low and your 
VOM internal battery used to measure 
resistance may overload your meter coil 
windings. This could allow the smoke to 
escape from your meter rendering it 
inoperative. I know of no method of 
measuring resistance of a device that does 
not require that some electrical current 
be passed through that device. Therefore, 
I recommend you use a VIVM ora good 
DMM (digital multimeter) for two 
reasons; it is more sensitive requiring less 
current to measure a given resistance, 
and it is (probably) more accurate. If 
your DMM is autoranging, either defeat 
that feature or consider not using it. Start 
with your VITVM or DMM onits highest 
resistance scale (doing this puts the least 
amount of current through the device) 
while observing for any deflection on 
your meter. If the meter deflects below 
zero, reverse the VI'VM leads. Adjust the 
resistance scale of the ohmmeter 
downward until you get an accurate 
reading of your meter’s internal resistance 
while keeping its deflection on scale. You 
may discover that you will be unable to 
obtain a sufficiently accurate reading of 


the meter’s internal resistance. Better yet, 
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refer to Tom Marcellino’s The Panel Meter 
Analyzer in ER #221 October 2007 page 
Is. 

For more information on meter shunts, 
see Jim Hanlon’s article Making Meter 
Shunts in ER#196 September 2005, p.11, 
and Tom Marcellino’s DC Meter Shunt 
and Multiplier Basics in ER #255, p.2, 
August 2010. 

The Voltmeter 

We have a pretty good DC ammeter 
that measures 0 to 1 mA with an internal 
resistance of 100 ohms. Now let’s see 
what it takes to measure a DC voltage, 
say 10 volts. As we have observed 
previously with our ammeter, a small 
voltage drop occurs across the meter due 
to its internal resistance. By adding an 
external resistor in series with our 
ammeter we increase the overall circuit 
resistance and hence, the voltage required 
for full scale deflection. Again, our old 
friend, Ohm’s Law, comes to the rescue. 


R= E = 10volt = 10,000 ohms 
I .00lamp 


If our meter resistance is 100 ohms, 
then we need an additional 9900 ohms 
series resistor for our circuit resistance of 
10,000 ohms to cause full scale deflection 
with 10 volts. As with our ammeter, we 
can add a switch or other arrangement to 
provide various series resistors to measure 
any voltage range we desire (Figure 3). 

A perfect voltmeter would measure 
circuit voltage without disturbing the 
circuit in any way. Notice our voltmeter 
“steals” one milliamp of current to 
measure 10 volts. The amount of current 
required to operate a voltmeter is a 
function of the basic meter sensitivity. 
Our meter sensitivity for full scale 
deflection is one milliamp. The less 
current required for FS deflection, the 


more sensitive our meter and the less it 
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9900 
ohms 


Figure 3: Basic Voltmeter Circuit 


will affect the circuit being measured. 
This becomes very important when 
measuring high impedance circuits such 
as vacuum tube control grid or screen 
voltages. 

Consider the circuit in figure 4. 
Without going into the detailed math, 
we can readily see that without the 
voltmeter in the circuit, the two resistors 
form a voltage divider, with each resistor 
dropping 5 volts. A perfect voltmeter 
would measure 5 volts across each resistor. 
However, our voltmeter has a resistance 
of 10,000 ohms which is now in parallel 
with 100k-ohm resistor R1, effectively 
making that resistance equal to 9091 
ohms. Now our voltage divider consists 
of R1 at the equivalent of 9091 ohms, 
and R2 at 100k-ohms. If you wish to do 
the math, R1 will drop 0.833 volts, which 
our meter will indicate, and R2 will drop 
the balance of 9.167 volts — not good. 

This is a rather extreme, but not 
unrealistic example of how inserting a 
meétervinto 4 circuits can .affecuithe 
performance of that circuit and our meter 
measurement. 

Voltmeter sensitivity is expressed as 
ohms-per-volt. This is the load resistance 


you will insert when using your VOM. 
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Ro= 100 K ohms 


10 volts —=- 


Ry = 10K ohms 


Figure 4: Measuring a High 


Impedance Circuit with a Voltmeter 


Our figure 4 voltmeter sensitivity is 
10,000 ohms/10v, or 1000 ohms-per- 
volt, the same as my old TS-297/U 
multimeter. Your VOM is probably much 
more sensitive than the example above. 
The meter face of your VOM should tell 
you what its sensitivity is; a common 
figure being 20,000 ohms-per-volt, DC. 
This means if you are using the 1 volt 
scale, then you are inserting 20,000 ohms 
load resistance into the circuit. The 250 
volts scale will insert 250 X 20,000 ohms 
or five Megohms into the circuit. Note 
that the ohms-per-volt figure relates to 
the VOM meter scale you are using and 
not the indicated measured voltage. 
Generally, the more sensitive a meter, 
the more accurate its reading will be. I 
have seen various VOMs with sensitivities 
of 5000 ohms/volt, 20,000 ohms/volt 
being the most common, and even 50,000 
ohms/volt. A VOM basic meter 
movement may be 25 microamps FS, or 
less. 

Let us regress a bit on how we measure 
current. The usual practice for measuring 
current, especially larger currents, is to 
measure the voltage drop across a low 
ohm resistance shunt placed in series 
with the circuit. Typically, this shunt 
will drop .05 volt or 50 millivolts for its 
rated current. For instance, a 50 ampere 
shunt will drop one millivolt/amp that 
will be measured with our voltmeter. 


The shunt resistance will be very low so 
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that our voltmeter loading will be 
negligible. The shunt resistance in this 
case 1S: 


Rs = Em =.0.050 = 0.0012 
Is 50 


0-50 millivolts 
+ 4 
50 amp 
circuit 
| 50A SHUNT 
0.001 ohms 


Figure 5: Measuring Current with a 
Voltmeter 
The Ohmmeter 

The last part of our discussion for our 
VOM is the letter “O” for ohmmeter. 
The ohmmeter is a very useful device for 
measuring not just simple resistor 
resistance, but also continuity, opens and 
insulation resistance. The ohmmeter 
function of our VOM is what I use the 
most. 

By now you probably have a good idea 
how to measure resistance. Yep, Ohm’s 
Law again. By sending a known battery 
voltage Eb through an unknown 
resistance Rx and measuring the circuit 
current Im, we can easily calculate the 
resistance. The formula is: 


Rx = Eb 
Im 


In practice, a problem arises with this 
scheme because we must know the precise 
battery voltage for an accurate resistance 
calculation. As the battery ages, we will 
have to recalculate our measurements. 
The representative circuit below resolves 


this problem. Again, without getting into 
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the mathematical analysis, we will adjust 
Ra, which we will call “ZERO OHMS 
ADJUST,” with our test leads shorted 
together, for full scale deflection on our 
milliammeter, Rm. We have now 
established a reference for © (zero) ohms. 
With the test leads 
milliammeter will indicate zero current, 
or “infinity” ohms. With an unknown 


open, our 


resistance placed in the circuit across the 
test probes, the current indicated on the 
meter, Rm, will be inversely proportional 
to the unknown resistance. The less 
current we measure, the higher our 


unknown resistance will be. 
a 


Ryy=1002 
m=t00 Rpt4 K 


ZERO ADJ 
Rat tk 


Figure 6: A Basic Series-Type Ohmmeter 


We can measure unknown resistances 
with our ohmmeter without the worry of 
battery aging as long as we can zero our 
meter with the test probes shorted. We 
don’t have to do those calculations 
because the manufacturer has already 
done that for us by providing a separate 
resistance scale. Notice that the scale is 
non-linear, due to the inverse relationship 
of resistance-to-current. 

By adding or substituting different 
resistors via a switching arrangement, we 
can configure our ohmmeter for higher 
or lower sensitivity ranges that will allow 
us to accurately measure a wider range of 
resistances. Other methods of increasing 


ohmmeter sensitivity are to use a more 
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A.C.-0.C. VOLTS 
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ik 


Figure 7: Resistance, AC and DC Scales of a VOM 


sensitive meter or higher battery voltage. 

Giving our DC meter the capability to 
measure AC RMS (root mean square) 
voltage is accomplished by adding a 
rectifier to the DC measuring circuit. 
This will usually be a half-wave diode 
rectifier with a second diode shunt. The 
addition of the rectifier will change the 
response of the metering circuits, so the 
manufacturer provides separate AC scales, 
as seen in figure 7, to compensate. The 
AC meter scales are drawn for the root 
mean square, or RMS value, of an 
assumed AC sine-wave input. 


Figure 8: AC Sine Wave Measurement 
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Measuring signals other than a sine 
wave will introduce errors. Also, the 
frequency response is usually limited and 
often undefined as the meter circuit is 
usually calibrated for 60 CPS. The 
addition of the rectifier and multiplier 
circuits will reduce the ohms-per-volt 
sensitivity of our meter. Typically, a meter 
with 20,000 ohms/volt DC sensitivity 
will have an AC sensitivity of 5000 ohms/ 
volt. 

The VIVM 

A vacuum tube voltmeter, or VITVM, 
sometimes called an electronic voltmeter, 
is not much more than a tube-amplified 
VOM, without the “M” letter. The major 
advantages of a VIVM versus a VOM 
are greater sensitivity and minimal circuit 
loading when taking measurements. The 
input resistance of a typical VITVM is 
usually 11 megohms (10 megohms meter 


input plus one megohm in the probe) on 
January 2015 


all ranges. The high input resistance 
makes the VIVM especially suited to 
measuring those high impedance, vacuum 
tube grid and screen voltages. AC 
frequency response is usually from 10 
CPS to 100 ke, or higher. HF, VHF, and 
UHF voltages can be measured with a 
suitable detector probe. Resistance 
measurements are possible from less than 
one ohm to 100 megohms, or more. 

Most VIVMs, like the venerable RCA 
VoltOhmist, Heathkit V7, and the 
Hewlett-Packard 410B do not have 
provisions for measuring current. The 
reason is that would add complexity and 
cost. 

Thenbasievcircuitsof a VIVM. is®a 
balanced differential amplifier as 
represented in figure 8. With zero volts 
input, the amplifier is balanced for zero 
on meter M with the “ZERO ADJUST” 
potentiometer. When a positive voltage 
is applied to the grid of V2, the amplifier 
is unbalanced and current flows from the 
negative cathode of V1, through the 
meter, “M,” through the range and 


calibration resistors, Ra and Rb, and to 


Ry +I50V 


ZERO ADJUST 
3K 


b+ 
POSITIVE 
D-G VOLTAGE 


es 
SEPARATE 
RESISTORS 
USED FOR 
EACH RANGE 


~I50V 


Figure 9: The basic circuit of a VI'VM is 
a balanced differential amplifier. 
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the positive cathode of V2. When 
measuring negative voltages, a polarity 
switching arrangement grounds the grid 
of V2 and opens the grid of V1 for the 
measurement. 

Very briefly, measuring AC is 
accomplished by adding diodes in the 
erid circuit of V1 and V2. This is different 
from the VOM circuit in that the VT'VM 
circuitry actually responds to the peak 
value of the AC signal. The meter ranges 
and scales are drawn and calibrated 
assuming a sine wave input for an RMS 
measurement; therefore measuring a 
signal other than a sine wave will 
introduce errors. 

Adding an ohms measurement to the 
amplifier circuit is similar to our VOM 
method discussed previously. 

VOM or VIVM? 

IfI were limited to just one instrument, 
it would be a VOM because of its 
portability. VITVMs contain their own 
power supply and are tethered to an AC 
cord. For my test bench I use both. 
Generally, I use a VIVM when I am 
taking measurements on a piece of 
equipment with power applied. 
Otherwise, I grab the VOM because of 
the convenience. 

Notes and Miscellaneous 

Panel meters are fairly accurate. A full 
scale accuracy of +2% is common fora 2- 
inch military meter. What this means is 
thata 100-pa FS meter will havea possible 
error of +2 pa of full scale. This full scale 
error is carried across the meter scale. In 
other words, the +2ua error is at any 
point on the scale. So, if your meter is 
indicating 10 pa, the error could be as 
great as 20%. This also applies to your 
VOM and VTVM except for a very few 
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specific applications. For this reason, it is 
considered good practice to use a meter 
range that will indicate in the upper 1/3 
of the scale for your measurement. 

We have all noticed that screwdriver 
adjustment at the lower center of most 
panel meters. It is used to zero-adjust the 
meter movement in the position the meter 
will normally be used. This adjustment 
consists of an off-center pin positioned 
inside of a zero-adjust slotted lever. With 
the meter positioned in its intended 
vertical or horizontal position, adjust the 
zero while gently tapping on the meter. 
After you have obtained zero, back off 
the adjustment very slightly so that the 
adjustment pin is positioned in the lever 
slot without touching it. This adjustment 
can also be used to “calibrate” the meter. 
Here is how. On my Powerstat® that I use 
for powering up old radios the first time, 
I mounted a panel-type AC voltmeter to 
monitor the output voltage. Using a 
calibrated DMM, I adjust the output 
voltage to exactly 120 volts and adjust 
the zero adjustment on the AC meter to 
indicate exactly that voltage. For this 
application it is not important that the 
meter does not read zero with zero volts. 

On the subject of digital multimeters 
or DMMs, I confess I have several. Some 
of these DMMs can be bought new for as 
little as $2.00. They are great for the 
glove box or any place that may subject 
the meter to damage. I use a high quality 
calibrated DMM asacalibration standard 
for all of my other meters. For everyday 
bench work, I still use and much prefer 
the old fashion analog meters. 

High Voltage Safety 

Now for some important notes on 

measuring high voltage. For much of my 


30 Electric Radio #308 


professional life I was required to work 
alone on live electrical and electronic 
equipment. I have a very healthy respect, 
paranoia actually, of high voltage that I 
credit with keeping me alive. Many 
multimeters have provisions for 
measuring 1000 volts or more. If all you 
have is the common meter leads, DON’T 
DO IT. Many of these meters, especially 
the cheaper ones, can and will, arc 
internally. If you are holding that meter, 
you will be in for a nasty surprise. If 
possible, make your meter connections 
with the power off. Even with proper HV 
leads and a quality meter, wear insulated 
shoes, avoid anything that could ground 
you and keep one hand, preferably your 
left, which is closest to your heart, in 
your pocket. NEVER touch the VOM or 
VTVM_ when 
measurement. I prefer to use a 100:1 30 
kV HV probe for anything over 1000 


volts. After taking your measurement and 


actually taking a 


powering down the equipment, use an 
insulated handled metal grounding stick 
electrically connected to the chassis to 
discharge any residual voltage. The 
grounding stick is your friend. It should 
go without saying, never, NEVER work 
on live equipment while drinking or 
taking drugs. There, I said it anyway. 
This is serious stuff folks. 
Conclusion 
We have only discussed the moving 
coil or d’Arvsonal type meter and how it 
evolved into a VOM and VIVM. Other 
movements for specialized applications 
include moving-iron, hot-wire, and bi- 
metal to name just a few. Perhaps some 
future article will address these. 
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Hammarlund SP-600: Equalizing the 
IF Passband Shape Between Single 


and Dual-Conversion Ranges 


By Chuck Felton, KD@ZS 
Felton Electronic Design 


Cheyenne, WY 


Up until now, a compromise was 
necessary when setting up the SP-600 IF 
passband because of changes at the crystal 
filter between the single and dual- 
conversion ranges. The problem was that 
the plate impedance — or resistance — of 
the 6BAG gate amplifier was much higher 
than the plate impedance of the 6BEG 
mixer. Swamping the 6BE6 with 
resistance wasn't enough. On “about” 
the 47th trip through the RCA RC-30 
Receiving Tube Manual, on page 87, | 
spotted a reference that implied that 
varying suppressor voltage on the 6BA6 
effected plate resistance. So, I played 
with the gate tube’s suppressor voltage 
and "Bingo!" I found out that as the 


suppressor voltage goes more negative 
(zero to -40 VDC), the plate resistance 
goes down. At -27 VDC, conditions are 
identical between the two ranges. 

The Radiotron Designers Handbook, 4th 
Edition, page 689, had more information 
on using that variation, but neither book 
specifically addressed using that variation 
to control plate resistance. Gain is reduced 
at the same time, so | reduced the 
unbypassed cathode resistor to retain 
range balance, changing it from 390 ohms 
to 180 ohms. See the figure 1 schematic. 

The negative suppressor bias also 
improves the all-important large signal 
handling by 3 to 4 dB. 

Positive bias (+36 VDC) gives a similar 
IF passband shape, but it degrades large 
signal handling by 3 to 4 dB. The next 
SP-600F needed slightly different values 
to balance the ranges. For SP-600s that 
look about the same and have very similar 
schematics, performance can vary a lot. 
After it's said and done, though, they are 
great band cruisers. 


6BE6 6BA6 
2nd Mixer Gate Tube 
NIG = ; | Ne 
WK PONS 
— Suppressor 
SRD 4 <7 
t 
f 
220 
Olt . 220K, 
| V 
/ 
+160 V peat 
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Modern RF Chokes in 


Vintage Circuits 


By Ken Gordon, W7EKB 
226 N. Washington Street 
Moscow, ID 83843 
kgordon2006@frontier.com 


In case others have run into this 
problem, and have been confused by it, I 
thought I had better mention that the 
“modern” ferrite-loaded substitutes for 
our old, vintage RF chokes often cause 
significant problems with our old circuits. 

Although I have not yet measured all 
the characteristics of such RF chokes in 
depth, I suspect that the problems with 
them are two-fold: 

1) their distributed capacitance is FAR 
lower than in our old RF chokes, and 

2) I am firmly convinced that their 
“Q” is far higher than our old chokes. 

Below in figure 1 is a photograph of 


several 2.5 mH RF chokes. At the bottom 
is a “new” one recently bought from 
Mouser. From the top are old 2.5 mH RF 
chokes I bought on eBay some time ago, 
when problems with the modern ones 
first presented themselves. 

If you look closely at the “newest” 
choke (bottom), you can easily see that _ 
the pies are very much smaller in diameter 
and thickness, and closer together than 
those on the old chokes, and the wire size 
is considerably larger. 

Whereas the old chokes appear to be 
wound from a wire size approaching #36, 
the wire size on the “new” choke appears 
to be approaching #20. This is a very 
significant difference, resulting in reduced 
resistance and thus, higher “Q.” 

I first became aware of the problems 
these chokes can cause when I was 
attempting, by email, to “Elmer” a new 
ham who was building a version of the 


6AG7/6L6 MOPA similar to the one 


National R-300U 
(Missing Bottom Insulator) 


National R-100U 


J.W. Miller (?) 


Hammond #1535B 


that was published 
some time ago in 
Electric Radio. 

My “Elmer-ee” was: 
having tremendous 
difficulty 
enough grid drive to 
the 6L6 from his 6(AG7 


oscillator. 


getting 


In the circuit he was 
using, a 2.5 [mee 
choke is the plate load 
for the 6AG7. Reading 
the copy of the article 
he sent more closely, I 
discovered that the 
6AG7 plate circuit was 
intended to be very 
broadly resonant, 


using the 2.5 mH RF 


Figure 1: Examples of 2.5 mH RF Chokes 
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choke 


and circuit 
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strays, at about 5 MHz, midway between 
the 80 and 40 meter bands. The RF 
choke that he was trying to use was a 
“modern” ferrite-loaded one he had 
bought from Mouser. 

After eliminating all other possible 
problems, the only thing that was left to 
consider was that modern RF plate choke. 
I suggested that he replace it with a tuned 
circuit, which was resonant on any of the 
bands on that he wanted to operate. 
When he did this, grid drive to the 6L6 
was ample. 

Later, I ordered two Hammond 
-#1535B 2.5 mH RF chokes from Mouser. 
This Hammond choke is exactly the one 
I had so much trouble with in the MOPA 
I was helping the young ham to build. 
They are very similar to, but not identical 
with, other ferrite-loaded chokes. The 
measured characteristics of the 
Hammond choke are as follows: 
¢ Inductance: 2.5 mH +/- 5%, 
¢ Test Frequency: 250 kHz, 
¢ Self-Resonant Minimum Frequency: 
3 (MEtz: 
¢ DC Resistance: 9.0 ohms maximum, 
¢ DC Current: 160 mA Maximum, 
¢ “Q” is not listed on the documentation 
included with the chokes. 

Most recently another good friend, 
Roger Kuchera (K1TG), was building a 
single-transistor “Q-Multiplier” from a 
circuit in a 1977 ARRL handbook for 
possible use with his RME-69. One of 
the components in that circuit is a 10 
mH RF choke, which provides the parallel 
DC feed to the transistor. He used a new 
10 mH RF choke from Mouser. When he 
fired the circuit up, he discovered that 
instead of oscillating at 455 kHz, the 
frequency for which it was designed, it 
was oscillating at 160 kHz. 

After considerable trouble shooting, 
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even removing the 455 kHz tuned circuit 
entirely, the circuit continued to oscillate 
at 160 kHz, the oscillations only stopping 
when he completely shorted the 10 mH 
choke. 

After some discussion between us, he 
modified the circuit to series feed the DC 
component and eliminate the RF choke 
completely from the circuit, after which 
the circuit worked properly and very well. 

So, a word of warning to all of us who 
are building vintage circuits: either make 
your own RF chokes, buy old ones, or 
change the circuit, if possible, to eliminate 
the RF choke. Although it is possible that 
these modern RF chokes can be used 
effectively in circuits designed specifically 
for them, in my opinion, they should 
never be used in any of our vintage 
circuits. 


ER 
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A Crystal Range Solution for the Drake 4-Line Gear 


By Jeff Covelli, WA8SAJ 
5368 Melody Lane 
Willoughby, OH 44094 


wa8saj@ncweb.com 


The thought of having to add crystals 
to a Drake 4-Line receiver for extra 
frequency coverage from 1.5 MHz to 30 
MHz — besides the five crystals installed 
by the factory — could break the bank. 
The Drake 4-Line series have 10 to 15 
slots for additional 500 kHz frequency 
ranges and with the cost of crystals today 
being around $25 each, this could get 
very expensive, $250 to $375 for the 10 
to 15-extra frequency ranges. If you were 
to add up all the extra crystals for the 
entire 1.5 MHz to 30 MHz frequency 


range, there are a total of 50 crystals 
having a cost of $1250. International 
Crystal Company’s' new Drake crystals 
are excellent quality and are cut exactly 
for Drake and work very well, but again, 
the cost is high for general coverage. 
Another way to add extra frequency 
ranges would be to purchase a used Drake 
FS-4 frequency synthesizer (Figure 1) 
that Drake manufactured. It plugs into 
the 4-line series, which gives you a signal 
source for each 500 kHz range with a 
nice matching cabinet and a set of rotary 
switches for a direct readout of each 
frequency range. Now the FS-4 is great 
and works fine, but the used price is 
around $500, or more. It is a bit expensive 
and very hard to find working correctly. 
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Figure 1: This is the rare Drake FS-4 synthesizer unit, made for the elaine 
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Figure 2: The XG-3 generator is connected to a Drake R-4B receiver. 


Many of these have been twiddled with 
so much that the tiny iron cores for 
alignment are worn out, or notall working 
on all 500 kHz frequency ranges. 
Solution 
While I was using my Elecraft® XG-3 
signal generator? one day, I thought that 


XG-3 With Cable Adapte 
and Crystal Plug-in 


& ELECRAFT XG3 
RF Signal Source 


= 
o 
o 
hd 
° 
o 
o 
_@é 

abe 
ye 


it could be used in place of crystals for my 
R-4B receiver, so I set out to see if it 
would work. In figure 2, The Elecraft® 
XG-3 is priced at $179 assembled (not a 
kit) and is a self-contained signal source 
with four selectable levels of RF output, 
ee from © dBm, -33 dBm, -73 
dBm, and -107 dBm. 
rhereware lo mpreset 
frequencies from 1.5 
MHz to 200 MHz. 
Harmonics up to 1400 
MHz in 1 Hz tuning 
steps Gan! be 
programmed using a 
computer (RS-232 
cable provided). The 
output is a very stable 
square wave and 
enough drive (O dBm) 
for the R-4B or any 4- 
line receiver. or 


Now 


transmitter. 


Figure 3: The XG-3 and its Crystal Plug-In Adapter 
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you re going to ask, aren’t these square 
waves full of harmonics? You'd be correct, 
but the R-4B uses very Hi-Q tuned 
circuits in the premixer stage so the 
harmonics are not passed on for this 
application. The RF drive level needs to 
be around © dBm and you have to use an 
external power supply (11 to 14 VDC at 
60 mA) if your using the © dBm output, 
because it will run down the internal 9- 
volt battery in short order. 
Putting it to Work 

Shown in figure 3, I made up a short 
50-ohm cable from RG-174, and I took 
apart an old crystal holder and put a hole 
on top for the coax cable to come out, 
and then installed an RCA connector 
with a BNC adapter for the XG-3. Note: 
If using the FS-4 synthesizer, Drake 
recommends unplugging the FS-4 when 
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Figure 4: The XG-3 is connected to the using the homebrew crystal plug-in adapter. 


not in use if you’re using the internal 
crystals. If you decide to use the FS-4, 
then you should use it for all the 
frequencies and don’t mix them. The 
FS-4 does generate some noise and can 
cause problems when plugged in and 
mixed with the crystals. I also found this 
noise when using the Elecraft™ XG-3, so 
I decided to program all of the standard 
crystal frequencies along with the extra 
ones I needed for the added bands. The 
crystal frequency range needed for the 4- 
line is 12.6 MHz to 40.6 MHz. 

The front panel of the XG-3 has preset 
frequency bands labeled, but you can use 
a Brother™ P-Touch® label maker? and 
cover these with what ever you decide to 
use. See figure 4. 

I set up my Drake B-line to test out the 
entire system using the XG-3 with a 
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Figure 5: A Rigol spectrum analyzer tested the entire system. 


Rigol™ DSA-815T/G spectrum analyzer* 
to look at the RF output on all bands for 
harmonics or spurs and found nothing 
out of specification. As seen in figure 5, 
a 10-meter example, the harmonics were 
exactly the same for all the bands, 1.5 to 
30 MHz, using the receiver or transmitter 
with the XG-3, or with crystals. 

_ One note on using split operations, if 
you re running split transmit and receive 
frequencies, you will need to come up 
with a switching arrangement so the XG- 
3 can drive both separately. 

Using the XG-3, 
additional background noise in the R-4B 
receiver on the higher bands, and this is 
due to the drive I used at first (@ dBm). 
I added some attenuation, 3 dB to 6 dB, 
and most of it went away and it still drove 
the receiver and transmitter with no ill 


I found some 
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effects. I found that the frequencies 
programmed worked perfectly and were 
very stable when they were checked with 
an IFR-1200S service monitor in its zero- 
beat function. 

Using the Drake T-4XB transmitter 
and having the R-4B receiver controlling 
the frequency in transceive mode, there 
was no pulling under load or “wiggling” 
frequency shift when transmitting at 120 
watts output. I also ran high power using 
the Drake L-4B amplifier, developing 1 
kw output, and it did not affect the XG- 
3 when tied to an antenna on all bands. 
So, the XG-3 seems to be immune to 
high RF power, even though it is built in 
a plastic housing. I was able to program 
many SWL frequency bands and enjoyed 
listening because I didn’t have to buy a 
$25 crystal each 500 kHz band! 
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and, fre mtbemne y 
calibration. 

See figure 6. On 40 
meters the AGC 
threshold is at 1 pV. 
Of course, you will 
, have to use the 
standard crystals 
installed for the 
normal ham bands to 
do this, but there is 
more. 


The XG-3 has a 


sweep function, so you 


can actually use it to 


sweep a filter from 1.5 


Figure 6: Testing the 40-Meter AGC Threshold to 1400 MHz! or use it 


Other Features to sweep at a very short time span to 

Now there are more handy uses. As check the noise blanker. There are two 
stated before, this is a signal generator | programmable functions (PF1 and PF2) 
and you can check your receiver sensitivity on the front panel to preset for this 
for AGC threshold, S-9 meter readings, function. I have mine set for the 20 and 


m4 5- UNITS DECIBELS 


Figure 7: 20 Meters with the Noise Blanker Off 
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Figure 8: 20 Meters with the Noise Blanker On 


40-meter bands to check noise blankers, 
and these are the best bands to do this. 
(See figures 7 and 8) You can preset the 
frequency, drive level and time span using 
the program provided, then you can 
actually see the noise-blanker working 
by watching the S-meter drop by 4 to 5 S- 
units (30 dB). 

There is one note on using the XG-3. 
There is a fusible trace inside to protect it 
from burning up, so no high voltage or 
excessive RF can be tied to the BNC 
connector. Don’t try using this with any 
DC or RF voltages that are very high. I 
did try and use the XG-3 on a Collins S- 
line and it did not work very well even 
though I isolated the XG-3 on both center 
connector and outside shield. There was 
not enough drive anyway —darn. 

Closing Notes 


I know this is a modern addition to 
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-Meters 


20 4060 
DECIBELS. 


boat anchor gear, but I thought it might 
be of interest for someone wanting to 
listen to other ham bands, and SWL 
bands, without having to spend a lot. It’s 
also a piece of test equipment at a 
moderate cost and it is currently 
manufactured in the USA. 


References: 


1. International Crystal Manufacturing 
10 North Lee Avenue, Oklahoma City, 
OK 73102. Phone 1-800-725-1426 

2. Elecraft® PO Box 69, Aptos, CA, 
9500, 831-783-4211 

3. Brother International, 200 Crossing 
Blvd., Bridgewater, NJ 08807-0911 

Phone: 1-908-704-1700 

4. Rigol USA, 10200 SW Allen Blvd.,, 
Suite C, Beaverton, OR 97005, 877-4- 
RIGOL-1 
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\. Courtesy Tom Dailey, WOEAJ _/ 


¢ January 3: Ozark Mountain Hamfest - 
Brighton, MO, 16 miles N. of Springfield, 
Missouri 

Internet: http://www.w0omd.org/2014/ 
09/2015-ozark-mountain-hamfest.html 
Mike Ballantyne, KCSMNP, 417-788- 
8882, kcSmnp@gmail.com 


e January 10: West Allis Radio Amateur 
Club - Swapfest - Waukesha, WI. 
Waukesha County Expo Arena, 
Waukesha, WI. - 8 a.m. - 1 p.m. 

Phil Gural, WONAW, janphil68@att.net 
414.425.3649 


http://www.warac.org 


e January 24: WinterFest 2015 
Collinsville, IL - 8:00 a.m. to 1:00 p.m. 


http://www.slsrc.com/event/meetings/ 
item/350-winterfest-2015 
Gere 


kcOsdv@gmail.com 


KEOSDYV, 


Rozar, 


e February 1: Mine Creek Winterfest, 
LaCygne, KS. Ron Cowan, KB@DTI, 
kbOdti@peoplestelecom.net 
913-757-3758 
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Article Update 


Rich Oliver's request for an English 
translation of an ID plate that was 
removed from a WWII Japanese radar 
set brought quite a few replies, and Rich 
now has his answers. We'd like to thank 
all of the ER readers who took time to 
respond with their knowledge, such as 
the sketch below that was sent in by 
Randy Bradshaw (KD4RSX) from a 


translation by a co-worker. 


Fest#214 | 4 
mode {a ~ 
Showa HS 
freien’ cian ecm 
Apa 1945 — ie 
0. 34412 


ER author and contributor Hiroki Kato 
(AHG6CY) also provided the information 
below: 

From: Hiroki Kato <hirokik@aol.com> 
Date: December 11, 2014 at 1:45:34 
PM EST 


Subject: Data tag translation -ER 


e Radio Alert System 

¢ Trial Production #229 Type 4 Receiver 
e Serial # 1545 

¢ Manufactured April, 1945 

¢ Nihon Musen 

¢ Manufacturing # “na” 3412 
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Shortwave Receivers, Past and Present 
A New Book Review 


By Ray Osterwald, N@DMS 
Editor 
Electric Radio Magazine 


The long-awaited 4th edition of Fred 
Osterman’s wonderful receiver book is 
finally available. This is not just an update 
of the previous editions, but is actually a 
serious rewrite that follows the same 
format and layout as before, but with 
much more information that ever before. 

It’s more like an encyclopedia than a 
simple reference guide, because it’s now 
an 800 page, hardback book packed with 


good information that weighs a little 


a 
_0O 
Ee 
3m 


"PAST & PRESEN’ 
Communications | 


Receivers 
1942-2013 


Fourth Edition 
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By Fred Osterman 


over 6 pounds, covering the important 
era from 1942 to 2013 in 376 chapters. 

Readers may wonder why they would 
need a book on receivers when some of 
the information may be found on the 
Internet. As Mr. Osterman points out, 
the problem with Internet resources is 
that most of the sites are privately owned. 
Should the owner disappear, so does the 
site and the information. 

The book details over 1700 receivers 
that have been made by 360 worldwide 
manufacturers, with over 1000 new 
entries since the 3rd edition. I especially 
enjoyed all of the information on 
in 


produced 


equipment 
Europe and elsewhere outside 
of the US because a lot of this 
data is scarce and hard to find. 
It’s been a real learning 
experience. 

As mentioned, the format is 
the same as in previous 
editions, giving the receiver 
type, a photo, the date 
originally sold, size and weight, 
important features of the 
equipment, specifications, 
information regarding 
previous reviews, new and used 
values, model variants, and 
finally the availability, plus 
new and used equipment 
values. 

It’s available now from the 
Electric Radio Bookstore, or 
on-line via www.ERmag.com 


ER 
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Horst Geipel, WAQNUH, Silent Key 


By Chip Owens, NW@O 
Boulder, CO 


A long-time resident of Fort Collins, 
Colorado, Horst Geipel passed away in 
September of 2014 after a long illness. 
Horst was well known as a family man, 
gentleman, gardener, 
photographer, and ham radio operator as 
well as an avid builder of beautiful radio 


attast, 


equipment. 

Horst grew up in Munich, Germany, 
and became interested in radio as a young 
boy. During the Allied bombing of 
Germany in WWII his parents sent him 
off to stay with relatives in Garmisch, 
Germany, where he would be safe from 
the bombs. When the war was over, Horst 
returned home and often visited the sites 
of downed military aircraft to salvage 
radio parts to build his projects. Radio 
parts were scarce, expensive, and nearly 
unobtainable. At that time in Germany a 
person had to be 18 years old to obtain an 
amateur radio license. Horst and another 
under age friend built simple AM 
transmitters using the audio output stage 
of a Volksempfenger, a common 
broadcast receiver found in nearly every 
household, to modulate a one tube 
oscillator transmitter. They chatted on 
AM for several weeks until his father 
eventually found out and instructed him 
to immediately dismantle his transmitter 
and bury the parts in the garden. 

Horst graduated with honors from the 
Munich Graphic Arts Academy and 
worked as a lithographer before 
immigrating to the United States and 
becoming a US ‘citizen. He metland 
married Connie while they both were 
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working at Crescent Printing Co. in 
Evansville, IN. Two weeks after their 
marriage Horst was drafted into the US 
Army and was assigned to the 
psychological warfare branch of the Army 
Special Forces. One of his duties was to 
monitor “foreign” broadcasts in German 
using an R-390 receiver. 

After his hitch in the military, Horst 
and Connie moved to St. Louis where 
Horst continued working in the graphic 
arts field. In St. Louis he was finally able 
to set up his own ham station. He started 
out with commercial gear but soon began 
building his own radio equipment. 
Eventually Horst and Connie moved to 
Fort Collins, CO where Horst worked as 
a manager with Kodak at the Windsor, 
CO, plant. He continued to build and 
operate home-brew radio gear, a hobby 
he thoroughly enjoyed until shortly before 
his death. 

Horst was a well known and highly 
respected regular on local Colorado AM 
and SSB groups where he used his home- 
brew radio equipment almost exclusively. 
Horst and I maintained a regular Friday 
morning CW sked on 80 meters for 
several years. At the end, when he could 
no longer speak and was barely able to 
walk downstairs to his basement “shack,” 
Horst would get on CW and participate 
in a short QSO. 

Horst was always a perfect gentleman, 
exemplary operator, and a good friend. 
He will be greatly missed by many. 

{Editor’s Note: Please see a photo of 
Horst during better days in this month’s 
Photo column.] 
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Weegee, the ER traveling photographer says, “Help keep my Speed Graphic active! We 
are always looking for good photos, especially we need attractive photos for Electric 
Radio covers.” 


Here is a photo of Horst Geipel (WA@NUH) taken in his radio room in better times. 
Notice the large amount of classic looking homebrew equipment! It was always a good 
day when Horst checked into one of the Colorado nets because he always had 
something interesting to add to the conversation. One time, when I (Ray, NODMS) 
was working on a rebuild of my 4-400A AM transmitter, I commented on not being 
able to find a certain wirewound pot for the exciter controls because it’s typical 
“anobtanium” these days. Then, 3 days later, a package from Horst arrived in the mail 
with the exact part I needed! Horst was also a prolific writer and contributed 10 articles 
to Electric Radio over the years. The one first was A Regenerative Receiver With 
German Origins in ER #45, January 1993. His last piece was A Receiver for the 
Beginner? in #193, June 2005. We will all miss his signal. (Photo Courtesy of Chip 
Owens, NW@O) 
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Greg Charvat (N8ZRY) and Daughter Ly: 
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Above: Keith Sorensen is an ER reader in Sammamish, Washington State, that has a 
several really classic stations, one of which is shown above. Here are Keith’s comments: 
“Hello Ray, I saw your request for Heavy Metal photos and decided to send in some 
of my heavy rigs.... BC-610E far left on my direct left 100 TH home brew rig and my 
recently converted to 75M 20V-2 on my right. These will be used [December] 27th 
along with several other big iron, McMartin, Gates, and Johnson KW Desk. I always 
enjoy the articles in ER each month! 

‘73 from the Pacific Northwest,’ Regards, Keith Sorensen, KE7GPO” 


Lower Left: Greg Charvat (N8ZRY) send this really nice photo of his new daughter, 
Lydia, who is showing an early interest in radio. Greg says, “... Trying to get her started 
while she’s young. These photos are of my 8 month old daughter, Lydia, working the 
controls on my BC-345. She loves playing with the dials. Her eyes lit up when we tuned 
across various stations, with a puzzled look on her face hearing the different languages 
spoken by the shortwave broadcasts. The BC-345 provides valuable service to our 
nation yet again by generating interest in technology at a very early age. This winter 
I plan to make a box of fiddle switches, 1/2-inch toggles, knobs, signal meter, etc., 
machined into a die-cast bud box, painted black. So when she hits a button, turns a 
knob, it does something.” 

Perhaps this is one way to be sure our classic equipment survives so another generation 
can enjoy it! 
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Bill Hooper (KFGAR) also sent the photo above that shows his two Collins 75A-3 
receivers to the left, rack-mounted. Bill has some great tips about how he’s done some 
work to it that greatly enhance its performance: 

“I really enjoyed the #305 article by Gary White on the restoration of the A3 - I have 
two of them, I might add that Mouser sells ceramic filters at many different bandwidths 
(including 3, 6, 8 and 12 kHz) for very low cost. I bought the four listed (2 of each) 
and they, with the proper termination, can be plugged into the filter socket and 
switched in by using the front panel “A B” switch protruding from the BFO PITCH 
knob location. I was concerned because I am mainly an AM guy and the 3 kHz 
mechanical filter is priceless when used on a weak AM< station, especially in the 
presence of a loud station near the frequency of interest. But for armchair AM rag- 
chewing I want some “good” audio, especially on the stations which have gone to 
considerable trouble to make their AM have that “broadcast sound”. The 12 kHz filter 
produced great audio but the S meter displayed a “dip” as the signal was tuned in - that 
was unsatisfactory to me because I am conditioned to “peak” the S meter on an AM 
signal. Same was true of the 8 kHz filter, but the “dip” was smaller; still unsatisfactory. 
The 6 kHz filter retained a “peak” when tuned exactly to the AM station and the audio 
was close to the 8 kHz quality and a great improvement compared to the 3 kHz 
mechanical filter. Anyhow, this is a super low-cost mod that will vastly improve the 
AM quality. I installed a fast-attack, slow release AVC system for SSB and a product 
detector for the NBFM socket. Works great on SSB and has no effect on the receiver 
when the mode switch is in the “AM” or “CW” position. These A3s are the best Collins 
produced, I have had the A1, A2, A4, and R-388 but the A3 is the champ for all around 
use here. I also did the PTO work Gary described (but on a 32V-1) and I agree, don’t 
tackle the job unless you are game for a long and difficult alignment session with many 
mechanical challenges!” 
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Avoid Verbal Orders 
Magziceigat ae 


ee Mer el I eset GhaLtl ZL A ~eclhag, 


Above is an E.F. Johnson inter-office memo from engineer Fred Hagar (““FMH”) to 
John Magnusson, dated June 26, 1961. We didn’t have room to run this memo with 
Gary Halverson’s excellent article in December 2014 ER #307 about the Desk 
Kilowatt, but it’s about Mr. Hagar’s decision to use PL-175 tubes to replace the regular 
4-400As that were then-in-use in the Thunderbolt amplifier, and other products. 
Apparently, he was considering changing the Desk Kilowatt to PL-175s as well. It was 
also during this time that the Invader 2000, a kilowatt SSB transmitter, was changed 
to use PL-175s as well. It’s not known for sure who designed the Invader 2000, but 
we've heard that it was Fred Hagar. The PL-175 is very hard to find these days, but 
it’s a relatively easy change in bias voltage to go back to the more common 4-400A. 
(Memo Courtesy of Bill Knish, W9ALD, c. 2005) 
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CLASSIFIEDS 


Advertising Information 


To avoid disappointment, don't wait until the last day to submit 
ads. Subscribers receive 1 free 20-word ad per month. Extra words are 20 
cents. Ads run ONE month unless otherwise requested. “For Sale” or “Wanted” and 
all of your contact information counts as 6 words. That leaves 14 words for the 
description. Hyphenated and slashed words/numbers count as 2 words. Please 
count the words in your ad as described above, and if you are over 20 words, 
send payment for the extra words at .20 each. Note: Not all readers use email, 
so include phone numbers if a response is desired. Non-subscribers: No Free 
Words. $5.00 minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 
| VINTAGE EQUIPMENT ONLY! 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


Telephone: 720-924-0. 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


3 Deadline for February 2015: 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab @cs.com 


FOR SALE: Gonset BC-6M Converter, 
Mint, $25. Tom Berry, W5LTR, 773-559- 
6137 1617 W Highland Ave, Chicago IL, 
60660 


FOR SALE: Original German Silver HRO 
PW dial. Good. $40 including shipping. 
Walter, WOLQJ, 847-697-5668 
whschwartz @ sbcglobal.net 


FOR SALE: R390 original works well $400 
obo; with case. Pick up within 50 m of 
Eugene Oregon. WB6VMI 
jrourger1 @gmail.com; 541-935-6051 
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@ Monday, Jan 


FOR SALE: EF Johnson 250-39 in 
excellent condition. Will send photos. 
Asking $100 + ship. Ed, KV5Il, 
e5h4 @ outlook.com 


FOR SALE: Equipment racks. Standard 
widths. Racks going cheap with some 
equipment. Triple rack, 10' wide, 82" tall. 
Work bench. Westinghouse Part # 
970B760G01. 67" tall equipment rack. 
Shallow, no rear rack. 76" tall equipment 
rack. Front and rear supports. 77" tall 
equipment rack. Front and rear supports. 
We have Hammerlund, Heath Kit, Multi- 
Elmac, Gonset, and Drake receivers and 
transmitters, and a 1000 watt RF-103 
amplifier. Call 1-505-267-6086 for more 
information as well as prices on radios. 


FOR SALE: To those individuals who own 
military Radios, 1921, BC9-A and need a 
circuit or manual. Send $6 for shipping. 
Fenton Wood, W5AIR, 3908 Stillmeadow 
Dr., Bryan, TX 77802 
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Estes Auctions 


Specializing in Vintage Radios 
Complete Auction & Appraisal Service 


Auction - Amateur Radio Keys 
Saturday January 24, 2015 - 104m EST 


At the Expo Auction Center 
8157 Garman Rd., Burbank Ohio 
From I-71 Exit #204 turn south on SR #83 then turn left at the Love’s gas station onto Garman Rd., follow it % mile to the auction. 


| This auction will offer the collection of an Illinois Radio Amateur and will feature many hard to find and unusual 
code keys, Among the many offered, there will also be some that are new old stock. We have put together this 
small listing of some of the ones in the auction before the sale. We will have the keys pictured on our Auction Zip 
Site #20507. Almost all the keys are in very good condition and would make a great addition to any amateur’s 
“shack.” CW is a wonderful means of communicating and these items were quality made and the best. Offering 
Precision Works and Beauty also. Here are a few of the keys to be sold and the point of manufacture and company 
that made them: 


* Go Devil AH Emery ¢ Dentsu-Seki Hand Key 

* T.R. McElroy, Boston, Mass. World Champion * Macograph Co. Cleveland, Ohio - Pat. Feb. 13, 1906 
Telegraph + Electro Specialty - MFD. Cedar Rapids, Iowa 

* Ma Buell - MFD Cleveland, Ohio * Autronic Key - Speed X 501 Model - New Haven Clock 

¢ Dow Key - MFD Warren, Michigan Company Key - Pat. Feb. 14, 1888 

* Electro Bug - MFD Fresno, California * Les Logan Company Speed X Model 515 

¢ Vibroplex - Horace Martin Pat. Aug. 1904 * Automatic Key 100 Buzza Products - MFD. Australia 

* Standard Radio - MFD. New York * Lionel Type J-36 Hand Key 

* Bunnel 5-48 Semi-Automatic *  Vibroplex Deluxe 

* Brown Brothers Keyer * Vibroplex Presentation 

* Vibroplex Navy Version * Vibroplex US Army Signal Corp. 

¢ Telegraph Apparatus Company Semi-Automatic * Marble Base Clapp Eastham-Hand Key 

* Martin Flash Key * Signal Electric Hand Key 


These are only a small sample of the keys in this collection. 
We hope you plan to attend this special Radio Auction in the New Year! 


ESTES AUCTIONS 
7404 Ryan Road, Medina, Ohio 44256 


Ph: 330-769-4992 © Toll Free: 888-769-4992 * Fax: 330-769-4116 
www.estesauctions.com : 
Email: estesauctions@ aol.com 


Terms: Cash/Check/Visa/MasterCard; 5% Gallery Fee » Absentee & Phone Bids accepted with 10% Buyer Premium 
Richard Estes, Auctioneer -- Radio Call Sign K8LRY 
John Estes, Auctioneer -- Radio Call Sign KB8GEC 
Cledis Estes, Auctioneer 
Call Us to Sell One Radio or Your Entire Collection! We offer pick-up service for your collection. 
auctionzip.com #20507 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


© Publishes the quarterly AWA Journal! with: e Produces the famous 
- Battery & AC receiver restoration  - Free want-sell-swap ads annual Rochester Meet 
- Vacuum-tube history & collecting - Early television : 
- Old-time amateur-radio contests — - Horn loudspeaker e Maintains unique 
- Communications receivers - News of U.S. & foreign clubs radio-TV museum 


= 


Membership is only $35/year in U.S.; $40 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org | 


Sc” 


FOR SALE: Skybuddy S38 S38E S41G. 1920’s radios. New 4 solid state 
Hammarlund HQ-140. Many Tube testers- transoceanic radios. RCA Communication 
some for $20-$40 Skyrider Defiant. Receiver mfd 1938. 100s of radios & 
Radiola Ill uses WD11 tube. 2 new Mesa related items in excellent condition- 
Boogie 6L6GC tubes new in carton. 4 Reasonable Bill Kalcik, Call 608-253-9855 
Haldorson coupling transformers used in after 8PM CST 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Gollins IK WM-2.....ccoiti elton iis. eee 4 hours, $89.95 
Collins 75S-3 and 32S-3.............cccccccceees 2 hours, $89.95 
Collins 302i eaes. . 1 hour, $39.95 
CEOTVTTIIS# SOUS cree cetaretiatec coteett retctkscadsetectotets 1 hour, $39.95 
CEOTTAITS FIN on ocr ccenctucccsetera tet sceketeae cosets 2 hours, $39.95 
Collins 75 Asa Fe As 2 tO ee: 2 hours, $89.95 
Collins R=390 AG ee 7 hours, $109.95 
Collins R-390A Addendumn................... 2 hours, $49.95 
Hammarlund SP-600JX...................cccce0e 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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FOR SALE: RAS-S coils, numbers 1 to 7, FOR SALE. NOS Cutler Hammer toggle 
but no #4. Rudy, W2ZIA, 716-374-5285 switches. SPST 20A @ 125V. DPST 16A 


FOR SALE: B&W 24 phase shiftnetwork  @ 125V $5.00 apiece plus shipping. John 


(350 PSN # 350/2Q4 ) $25 plus shipping. H. Walker Jr., 13406 W 128th Terr., 
Craig, 570-341-5012, Ask for Craig. Overland Park, KS 66213. PH 913-782- 


6455, EMail jwalker83 @kc.rr.com 
FOR SALE: Hallicrafters SX115 new VFO e 
dial overlays. Make your dial like new. © FOR SALE: Military whip antennas, $62 to 


$25. Phone: 330-658-5035 your door. Also AN/GRRS5, $295. Bruce 
WBOIQK @ ARRL.NET ’  Beckeney, 5472 Timberway Dr, Presque 


ee ea, oe TO Isle, MI 49777, 989-595-6483, 


1926-1986; “Radio” Handbooks 1935- 
1986: RSGB Handbooks: RCA Tube FOR SALE: Obsolete Triplett meter, tester 


Manuals RC14-RC-30: GE. Ham News: 2nd hardware parts. Need Triplett number 


RCA Ham Tips. NI4Q, POB 690098 from manual. Unused stock. Bigelow 
Orlando. Fl. 32869.. 407-351-5536. Electronics, PO Box 125J Bluffton, OH 


45817-0125 
FOR SALE: Johnson 500 completely 


ni4g @juno.com 
FOR SALE: | repair antique radio & stereos 


from 1920stopresentday.Freeestimates-  "estored, new face, power supply and RF 


| am located in Wisconsin Dells, WI. Bill | G@ck cases repainted, just beautiful. 
Kalcik 608-253-9855 $6,000 Chuck Hurley, K1TLI, 508-965- 


7400 
FOR SALE: Heathkit DX-100 front panels. 
Brandnew, colormatched&silk-screened.  QSLS FOR SALE: Your old QSL card’? 
Picture available. $90.00 + shipping. Walt Search by call free, buy find at $3.50 ppd. 
Korab, 570-421-8371,w3fnz@verizon.net Chuck, NZ5M, nz5m@arrl.net 


This book has everything you need to 
know about the art and science of 

Ee thermatron design and construction. 
Fale deal el I ae It pulls together thermatron types 
ae een Soorier and __ characteristics, | thermatron 


4. Numbering Systems, 
eT homebrew techniques, and how to 
(Gasanctened design audio and RF triode and 
Bate pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
elytra arhyuaredbg reese ony en ta agg industry, and is bored to death with 
opal aba a am and cece of termaon dein solid-state! 


and construction. It is 287, 8. 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 


formulas. G , TAZZGE/KJ7UM has been li J il bl f th 

ay 1962, Saath a Wes saat tG an in oe N O W Av a ] a e ro m e 

electronics industry, and is bored to death with solid-state! . 's ’ 
Electric Radio Bookstore! 


1ULLE / a Bg 
for the Radio Amatetkg 


NOW Available from the Electric Radio Bookstore! 


Electric Kad1o #5US January ZU15 5 | 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. 
Model AB-1M, (With Voltmeter) .............ccccceseees $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 


Shipping, each limiter :22. 7.2 se eee... 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


guarantee. 


FOR SALE: BC-610-I, BC-614, and 
accessories to operate three bands, 
$1,200. Pick up only in Mesa, AZ. George 
Portell, 3212 N 83° St, Mesa, AZ 480-986- 
5797 w8qbg @ yahoo.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@EAuU, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http:/Awww.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign@ yahoo.com 
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Electric Radio Store 
720-924-0171 


Metered Inrush Limiter, 


Models AB-1M, AB-300M 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 


and others. 73; 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R8390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, hitp:// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 4581 7- 
0125 419-358-7851 


Ken, 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim  Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 
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MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz@cox.net 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 
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9g 
Estes Auctions 
Specializing in Vintage Radios 
Complete Auction & Appraisal Service 


ESTES AUCTIONS 
7404 Ryan Road, Medina, Ohio 44256 
Ph: 330-769-4992 @ Toll Free: 888-769-4992 @ Fax: 330-769-4116 
www. estesauctions. com © Email: estesauctions(@aol.com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AO i ChUCK eR CllOn me KWOZ.. 
www.feltondesign.com 307-634-5858, 
Cheyenne. WY. 


INFO -see www.navy-radio.com for photos 
andinfo on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 


WANTED: Decent RBB-RBC and TCS for 
USS Wisconsin floating museum N4WIS. 
Bill Mellema, NSWM, n3wm@yahoo.com 
410-790-6072 

WANTED: A manual for a McGraw-Edison 
Model 139 signal generator. Dennis, 
KEOQM, 913-782-9092 
keOqm @kc.surewest.net 
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LS ae 
receiver 
can be 
general 
coverage, 
and have : 
memories. Zz i 

VFO 1000 / COLLINS CRYSTAL ELIMINATOR 

$250 + $10 SHIPPING 

There are 30 tunable memories that can be easily user re- 
programmed in any way you want. Some could be your favor- 
ite net frequencies, others could be used for general cover- 
age of the shortwave broadcast bands. The encoder has 
1KHz, 100Hz, 10Hz, and 1Hz tuning steps, and can be locked 
to prevent accidental changes. An LED indicates when the 
encoder is active. The LCD is blue backlite with white char- 
acters. No mods to the receiver are required. Everything you 
need to be up and running Is included. It is Plug-N-Play. 


Electronic Specialty Products * KK4PK.com 
3054 Moore Dr., Oviedo, FL 32765 


or receiv- 
er crystal 
operation. 


WANTED: Capacitor 4MFD @1000VDC 
GE#28F738 or eq. For Harris RF-301. 
Corky Kirk, W6ORS, 270 Kapualani, Hilo, 
HI 96720 CEK270A@cs.com 808 959- 
395-8888 


WANTED: Simpson Model 127 2" square 
panel meter. 0-20 or 0-25 dc mA. Will 
purchase or trade meters. Tom Marcellino, 
w3bym @ pghmail.com 


WANTED: Two Hammarlund air variable 
caps P/N TC-225B . Butch, KOBS, 507- 
398-8016, email KOBSbutch @ gmail.com 


WANTED: Alignment info for RME LF-90, 
Low Frequency Converter. Roger, K1TG, 
please email rwkuchera @snet.net 


WANTED: Looking for FT-243 crystals, 
freq 5955 kc, need about 15 each. Steve 
Bartkowski, 1-708-243-7713 
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WANTED: A pair of good 4-400 pentodes. 
4-400A or 4-400C also OK. Please note, | 
have a U.S. shipping address. 73, Robert, 
VE3BE.Robert, VESBE. 
rwboyd @yahoo.com or 613-722-4098 


WANTED: Summer 1968 Flying Horse 
Callbook. Immediate CASH Reward. Pete 
The Greek / NL7XM @arrl.net or PO Box 
3026, Easton, PA 18043-3026 


WANTED: Any coils for Navy GF series 
transmitter. Pat Marineau K9HF, 3188 
Bates Rd., Madison, OH 44057. 
wb8ybf @ gmail.com 


WANTED: Cabinet (case) for Collins 30L- 
1. IF coil L-9 #278-0277-00 for KWM-2. 
Clint, KL7CT, 1642 Cody Dr, Billings, MT 
59105 406-248-8687 
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High Performance Crystal and Mechanical Filters for your 
Collins, Drake, and Heath Radios! 


= PO Box 2110, Aptos CA 95001, USA 
SS tel: 1-831-462-6511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 


WANTED: EF Johnson Courier amplifier 
Plate Transformer 22.1389 and HV Choke 
22.748 or parts unit. Norm, WA3KEY, PO 
Box 498, Quakertown, PA 18951 215- 
536-2577 norm@wa3key.com 


WANTED: Navy type TBM radio 
transmitter for use at WBCQ. Contact 
Allan at 207-286-5483 or 
WBCQ@WBCQ.com 


WANTED: Decent RBB-RBC and TCS for 
USS Wisconsin floating museum N4WIS. 
Bill Mellema, NS3WM, n3wm @yahoo.com 
410-790-6072 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, ng5t @tx.rr.com, 214-629- 
8759 


WANTED: National XCU-303 Calibrator. 
Cash or Trade. Mike, KOAZ, email: 
kOaz@centurytel.net or phone 417-466- 
0401 


WANTED: Mackay Radio Type 3001A LF 
receiver, clean and unmodified preferred. 
Rich Parker, KB2DMD, 1205 Sleepy 
Hollow Rd, Pennsburg, PA 18078, 215- 
541-1099 


WANTED: Kennedy 110 parts. Need 
cabinet, some knobs and one of the big 
coils (lower, middle). Will buy parts set. 
Steve, W6SSP zarco@sonic.net Santa 
Rosa, CA. 707-544-8142 


WANTED: Hallicrafters CRX-3 Aircraft 
Receiver in excellent condition. Ron 
Henderson, K3NFS, 724-7364464 


WANTED: Any Mackay or Debeg 3000- 
series LF receiver, clean and unmodified 
preferred. Rich Parker KB2DMD, 1205 
Sleepy Hollow Rd. Pennsburg, PA 18073. 
215-541-1099 


WANTED: Need HRO Senior coils (black 
wrinkle finish) to complete a restoration. 
Need coils A (14-30 Mc), B (7-14.4 Mc) C 
(3.5 to 7.4 Mc) D (1.7 -5 Mc) and S (.48 to 
.96 Mc). Coils are marked by frequency 
range. Rudy, W2ZIA, 716-374-5285 


WANTED: Meter for Hickok 534A tube 
tester, not 534, need the “A” model only, 
Walter, 718-456-1988 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison@embarqmail.com or 
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WANTED: Hallicrafters SX-96 rcvr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. AlD’Amico 37 Baynes Ave Buffalo 
NY 14213 716-861-4289 or 716-598-5205 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: Avionics boxes and controls, 
working or not, needed for a static display 
in a museum C-117 aircraft. AN/ARN-S, 
AN/ARN-6, AN/ARN-14, AN/ARN-21, 
ANARC-27, AN/APS-42. Filter switch 
panel (Range/Voice/Both). If you have 
anything related to the above and are 
willing to part with it, please contact Tom, 
KJ7AV, 585-352-9610 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 
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air. 


question via email or telephone. 


Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your tig on the 


Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 
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Please visit our web page, http:// 
www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 
pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 


at our special introductory price and make 
your 100V look as great as it sounds! 
Contact: Nick Tusa, K5EF 
Telephone: 985-249-6467 
Fax: 985-249-6468 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcq.com 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1iVJ, Hopkinton, RI 401-377-4912 


WANTED: Millen 90881 RF power 
amplifier. Frank, W4FMS, 
w4fms @aol.com, 616-881-1618 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris, 
WAS5UEK, cosmophone @ yahoo.com 
214-763-5977 
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WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 
Rectifiers such as C-214, C-237A, etc. 
Jim Stitzinger, WASCEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 
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Hammond Modulation Transformers 


new production and are great way to solve a 
big problem with plate modulated AM trans- 


qitters. 


These new transformers have extra sec- 
ondary impedance taps for 3k, 4k, and 5k 
loads, plus, the primary includes a 40% tap 
for push-pull screens! This makes them 
the perfect transformer for any real AM 
project in the low and medium power class. 
They are ideal as a replacement part for 
Viking transmitters with burned out modu- 
lation transformers, or any homebrew trans- 


ere er er eee eT aT aT RTE ET 


mitter project with a push-pull output us- 
ing 6AQ5 through 6550s. 
As high-quality transformers, their re- 
sponse is 150 Hz to 15 kHz, + 1 dB maxi- 
New production modulation transform- mum, at a 1 kHz reference. 
ers have been unavailable for a very long $125.00 each, plus $12.35 for flat-rate 
time — until now! Electric Radio is offering shipping within the US. 


a limited run of genuine high-quality Ham- WWW.ERmag.com 
mond modulation transformers that are all- 720-924-0171 


fae ORT RT 
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Your Resource for * * Collins Radio * * 


4 


¢ = §©6©Offering Unparalleled Free as wellas.. 
e ....Exciting Member Benefits 
¢ World Class Signal Magazine 


e Visit at collinsradio.org & join the fun 
¢ See our Events Calendar 


Come see what the excitement is about 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 10,000 satisfied customers 
around the world.) The EZ Hang comes with a one 
year limited warranty. 


540-286-0176 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


Call Today! 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 13855 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @ optonline.net 631-360-901 1 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 


available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 


Series 1 » Disk 1 
L. Drake Co, 


Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


QUARTER CENTURY WIRELESS ASSOCIATION, INC. 


Licensed at least 25 years ago ? 
And licensed now ? 


Then you should belong to the 
Quarter Century Wireless Association 


QCWA, Inc. 

8400 NW 115th Avenue 
Ocala, FL 34482-1098 
USA 
Wwww.dcwa.org 


852-3431, or PO Box 38, Criders, VA 
22820 


WANTED: NOS small illuminated panel 
drive with a slide rule type dial. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, 9420 
STE RTE T, Amazonia, MO 64421. 913- 
634-3863. 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith 44684-083, 
LSCI Butner — GA, PO Box 999, Butner, 
NC 27509-999 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 


WANTED: I’mlooking for information about 
Vanguard Electronic Labs of Hollis NY. 
Needed are catalogs, instruction sheets, 
company history, etc. Also want to buy a 
Vanguard/Springfield walkie-talkie. Bob 
Nickels, W9RAN @arrl.net 


WANTED: Please Help! Need a 
modulation transformer for my Johnson 
500. Contact Larry Harrison, K3JRR, 540- 
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WANTED “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison@embarqmail.com, 


WANTED: National HRO power supply, 
rack-mounted for 6V __ filament; 
Hammarlund Comet “CC” coil set; any 
Utah transmitter, modulator, or custom 
cabinet for such; schematic/info on 
Western Electric Model 15A Police 
Transmitter. Gary, KEGLH, 209 286-0931 
or k6glh @volcano.net 


WANTED: | would like to hear from owners/ 
users of Frequency Meter FR149A/ 
USM159, especially with info on an early 
manual for the unit (I have a late manual), 
for a possible ER article. Please email me 
at wa2ejt59 @stny.rr.com or call 607-754- 
2848 evenings between 6 and 7PM 
Eastern. Thank you, Joe Long, WA2EJT 


bed SOP 


us 
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— ELECTRIC RADIO BACK ISSUES — 
All available Electric Radio back issues are either from the original press run or are litho- 
graphic reprints from the original negatives on archival quality, acid-free paper. Shipping 


prices are for delivery by media mail within the USA. Overseas, please inquire for ship- 
ping quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 
ersearch.html Many of the earlier issues are running very low in stock. 

¢ Single Issues: $4.00 Each, Postpaid 

1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 
$24.00 S&H, at least a 56% discount the over single-issue price. 

¢ For a postpaid 29-page printed back issue index, please send $3. 

Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 
All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages-------------------- 15.00 plus $5.75 S&H 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
advertiSing.-------------------------------------------------- 2-9-9 n nanan nnn nnn nnn nn nn nn nn nn nn nn nn nn nn enemas $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years until 
retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many historic 


photographs and stories from former employees..-----------------=------------=---=-----2---sa0n0=5 $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion book to his 
Heathkit Amateur Radio Products book, and it all about Heathkit test equipment that continues 
to be very popular, even many years after Heath’s CIOSING. --------------------------------n=-nec0n==- $19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum 
tubes in one 277 page, high quality volume! ---------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full color.---------------------------------------------------- $36.00 - 10% = $32.50 


Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from museum 
collections make this hardback volume an excellent introduction to this new collecting field. Written by 
Lindsay Sterling------------------------------------------- 2-20-22 onn none nn ee nn nren neon cnnnnnnn nae $29.95-10% = $26.95 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. -------------------------------------------------------------- 22-22-2222 2- 2a onan nn nn nn nnn ne ne nee $24.95 - 10% - $22.45 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good photos.-------------------------------- 
rrr ermereternietetetntmteeinetatenianninteteimetatentaenieateieatemstentmmnttan $25.95-10% = $22.45 


Tube Ty pe Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality illus- 
trations with accurate descriptions and useful indexs make this a very useful volume. ...............ccccceeee ee 
es ek usd ak bac NR OR ppc heli he ell eli anor IO cen eects Sonik re nts A cane $29.95-37% = $18.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 
Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
tiV@, -------------------------------- 22-2222 = 2-2 nnn nnn nnn nn nnn nnn nnn nnn nnn nnn nn nn nnn nnn nnn nanan nnn nnene $26.95-10% = $24.25 


NEW’! shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th 


edition, and is a hardbound, heavy, 800-page masterpiece, more like an encyclopedia 
than a mere handbook! Sure to become a classic volume, it contains info on over 1,700 
receivers from 1942 to 2013, when the book was completed. It includes many hard-to-find 
details about European equipment.  --------------------------------- 2-2-2 2- nn nnnnnnnn enna nnnnnnnnnnn== $49.95 
The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also con- 
tains a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s 
recommended for experienced repairmen and novices alike, 92 pages. -------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day. ----------------------------------------------------------- $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. ---------- 
warn nnn nnn nn nnn nnn nnn nn nn nn nnn nn nnn nn nnn nnn nnn nn nn nnn nnn nnn nnn nn nnn nn nena nnn nnn nnnnnnnenn= $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design, Tube Type Transmitters, and Shortwave Receivers Past 


and Present are shipped by media mail for $6.00 each because of their weight. 


For other books, please add $5.00 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Or- 
ders: Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Visa, MasterCard and American Express 


Electric Radio #308 January 2015 61 


Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 
*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & Il Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted $$ 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, McIntosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 
These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, Ti he Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 
Set of 10: $11.75 + $10.00 S&H 
Set of 15: $17.25 + $10.50 S&H 
Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped by UPS-<................+.. $22.00 


; i Or on the Internet: 
Electric Radio Custom WWW.ERmag.com 


Coffee Mugs! 
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119 E. George St 


ay 1%.” ')) Batesville, IN 47006 
Manuals \ Manuela | Po 


Order on-line at: 
We are your 1-stop source 

www.w/fg.com : | 
for radio, test equipment, 


Send your questions to: and audio manuals 


sales@w7fg.com 


Order by phone: 
(812) 932-3417 


800-807-6146 US only 


customer satisfaction guaranteed! 


Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used with the permission of Classic 
Radio). The T-shirts are 100% cotton and come in Small, Large, X- 
Large, XX-Large. The color is slightly lighter than the cover of ER. 
$17.00 delivered, $18.00 for XXL. (Medium Available by Special 
Order) 


“Ul ELECTRIC | 
: _— RADIOY 


—— 
a 


tes } a 
=~“ celebrating a bygone em +S 
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Subscription Information 


Published Monthly 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada: US $54 


All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
Call for FAX 


email: Ray@ERmag.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 


baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


S 


Address Service Requested PERIODICAL 
1/15 


W9ADJ 01/16 
James Beyer 
6213 Countryside Lane 
Madison WI 53705-1025 
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Soo Ohm Monaural 


Cliassic Radio headset. 


Now enjoy the rich audio of 
your vintage receiver with a 
professional quality headset 


built just For you. 


re sSsZocrR srear- thee MNIitForer7 Coe 
Bs ASS Daa eh MRS CHIT St LS ICS 


see our user reviews at: 


e=>iicanrr.:.rrIet 


harm radio om the net 
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